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and does nat necessarily reflect the official opinion of the
Air War College or the Department of the Air Force.
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' Provides an historical perspective on electronic
* telecommunications in war fighting followed by the
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project officer for the first prototype testing of
intelligence battlefield sensor exploitation and target
acquisition systems. His latest. assignment was in
FPresidential Communications at the White House
Communications Agency, where he was responsible for
modernizing fixed and transportable White House
telecommunications systems and networks. He is a 1979
graduate of the Joint Command, Control, and Communications
Course, and a recipient of the Air Force Communications-—
Electronics Professionalism Award for 19280. Lieutenant

Colonel Opfer is a graduate of the Air War College, class of

1987.
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FREFACE

The purpose of this book is to provide a different lock
at how to manage telecommunications in today’s fast-changing
world.

Telecommunications is na longer about wires and black
boxes ~— it is about people. We’ve moved beyond the
industrial society to a society based on information
creation and distribution. Successful telecommunications
leaders will be those who understand this, and can mobilire
organizations to exploit the poséibilities of today’s
information-rich environment.

Today, telecommunications is an organic process of which
change is a normal part. Gone are the days when one change
produced one predictable result —— the linear process. The
linear process assumes one cause, one effect.

Communications and computers have matured to a point that
they are the very nervous system of the organization.
Change one small thing, and expect more than one result.
Give one person access to information that cuts decision or
action time in half, and multiple effects will occur

throughout an organization.

vii

0 (OCCSMNCC X X)
Attt e

‘ . RIS IAIOOO
NN A R A RO A SO




The effects of all this on today’s intense "“smart”
battlefield are even more significant. The weapons systems
of tomarrow will have this “smarts" distributed all over the
battlefield. Success in a future war will go to those who
develop the ability to distribute and share battlefield
information —- today —- not tomorrow!

The military telecommunications leader must develop an
uncanny ability to manage change, to be proactive with the
users, and to move quickly to make things happen. To do
this, requires a fast planning cycle, a "street smart"”
knowledge of technology, and most importantly, an
innovative, fast moving, flexible planning process that is a !
very part of the organizational culture.

This is not much different than the situation on the
battlefield. Gone are the days of the two or five year
planning cycles, as are the days of the slow-paced, low
technology wars. Today’s telecommunications leader has to

be setting a vision, and then acting —- quickly and

responsibly. It is now an environment whereby many
simultaneous, innovative actions need to be going on, all in
a disciplined manner, all headed toward the high priority

targets.
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This book is not about the latest and greatest, it’s

about people, and action. I”11 cover certain strategic
technologies that I believe will give military advantage to

those organizations that learn how to exploit them quickly.

The ready, fire, aim approach to managing telecommunications

gives a "combat" or "warrior® flavor to what otherwise can
be a frustrating process; and, mast of all, it works!

I chose the term "telecommunications" to cover a broad
spectrum, and purposely so. I could use command and
control, communications % computers, information systems,
management information systems, or a myriad of other terms
to describe the art and science of moving information to
people who need it to win wars. .Taday, it is not passible
to separate the business of moving the information from the
process of storing and processing it and expect any great
successes in the final product. With today®s technology it
is possible to have more information moving through the
network than what might be stored or processed at either
end. In other words, the network might be the storage
medium at any given moment. I will use telecommunicatians
throughout this book. Use the other terms interchangeably

to suit your needs.
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In an effort to keep from becoming my own worst enemy,
I will not use any ACRONYMS, and will communicate in
english; using as few technical or occupational unique terms
) as possible. I realize that by establishing such a worthy
goal I run the great risk of alienating all others in this
unique business who might believe the user doesn™t need to
know or would never understand anvyway this art and science

. of telecommunications.

- The waiting and hoping days are overj; the doing days are
® here. No one else will do it for you, and you can’t afford

to wait. Say: "Let’s go make the future”, and then go do

1t!
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PART I

WHY CHANGE??

He that will not apply new remedies must expect new

evils; for time is the greatest innovator.

—— Francis Bacon, OF INNOVATIONS, 1624

The most reliable way to anticipate the future is to

understand the present.

~— MEGATRENDS. 1984

Good news! Rapid technological developments, the
information age, and events like the AT&T divestiture and
derequlation make it clear that it will never be like it was
before, but the situation is better than ever for the
telecommunications manager to improve the effectiveness of
our fighting forces. Bad news! The decision cycle for
technology selection and application is getting shorter and
sharter. Put that all together, and what do you have?
Success won’t come to those who keep doing the business of
providing infarmation systems and telecommunications the old
way. It’s time for creative change.

The question: How to do it better? No magic blueprint
exists, and I take some risks in addressing this issue from
a generic standpoint, not dealing with any specific
technology, organization, or management/leadership level.
That is done with a purpose. The goal being to define a new

framework or a different way of thinking about the business




of fighting wars and having the proper information and
fele networks available to support the munitions or missiles or
M

» bombs on target. After all, that’s what it’s all about.
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CHAPTER 1
TELECOMMUNICATIONS AND TECHNOLOGY CHANGE

The world and technology is changing too fast for
today’s telecommunications leaders to do things the old way.
Proactive versus reactive, and taking appropriate or right
risks seem to be the way to go. But this demands
flexibility and discipline. We need a new approach which
matches the pace of change but at the same time takes into
account two other very important aspects.

First, the rapid development in smart munitions and
missiles. This changes the very way wars will be fought.
American military historians often like to emphasize that
that we show up for the next war ready to fight that last
one. That won’t be the case with regard to the smart
weapons, where the "rubber meets the ramp", or for new
tactics: but will it be for comenications? Any future
major conflict will be a "come as you are" war. Those who
haven’t innovated with today’s technologies will be ready,
but probably ready for yesterday’s —- not tomorrow’s —- war.

Second, and more important, is the change in our people.
Today’s military peaple are more educated today than ever
before, and they expect more. We’re already seeing the
results of new approaches to improving combat capability by
drastic changes in leading and managing our people in

peacetime... make them responsible, eliminate the layering
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and unnecessary regulations, and focus on the results to win
the war. Why? We're in the midst of the information
revolution, and the results are occurring faster than most
would have expected. Our combat forces are becoming

knowledge workers, and our new weapons systems demand that

knowl edge.

We no longer can expect to send masses of troops into
battle, knowing only a few basics about marching, surviving,
and shooting muskets; all relying on the skill and
leadership of a few great men to get the firepower at the
right place, and at the right time. Now, with massive and
accurate laser all-weather firepower and the greatest
technology in the hands of a young tank commander with a
million-plus dollar weapon system, the entire outcome of the
battle can depend on the skillful application of knowledge
by the troops. This demands a new look at the strategic
value of communications and information systems. Different
information was needed to "get the masses moving and
fighting" than than to get the surgical high—-tech firepower
in the right place at EXACTLY the right time in the
intensity of battle.

Our war fighting state of the art in telecommunications
must match today’s weapons, and advances MUST keep pace with
the intensity and pace of the war. We need new precepts,
guidelines, or rules of engagement if we’re to keep the

quality of the communications technology up with the quality
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of the force that needs and uses it. We need to be able to
adapt to rapid change, change is now the business of the
telecommunications leader. In today®s information
revolution, no change means no need for information, either
in peacetime or on the battlefield. Our methods of applying
and fielding new telecommunications technology need to

emul ate the fielding of the very weapons systems supported.

The concept of hitting the target has always been —-
ready, aim, and fire. Today's smart weapons change that
concept to ——- ready, FIRE, aim. Those who wait until the
aiming is complete don’t survive to shoot. The technology
in the weapons and supported systems allows the warrior to
do the aiming after the weapon has been fired.

Today’s infarmation and technology revolution is
bringing on more and more technology at faster and faster
rates ... a whole new target array of changing capabilities
and technologies. Just like the battlefield of today, the
concept for fulfilling telecommunications requirements needs
to be Ready, FIRE, and then aim. At first glance, one might
think this implies risk, but I would say that the risks of

doing it the old way are far greater. Challenges?” Yes!'

THE SUPERMONTH
Is the challenge really that great? Before going

further, let’s look at technology and telecommunications

from a different perspective, the SUPERMONTH.' Consider the
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;b‘ five million years that man has lived on this planet and
A
fﬁz scale it down to a single supermonth. An interesting
F" perspective develops...
W
k) o
?‘f - For 29 days and 22.5 hours (99.8% of man’s
b2
2] ',{_
1?. existence) man has been a hunter/gatherer, a wandering nomad
B\ LS
‘.{ with no stable base of operations.
L] \-
rr e
ﬁg - Only in the last hour and a half did man make his two
o
'“;4 greatest inventions —— agriculture and the city. All
o advanced technology evolved from here.
>
> -
oS -~ The last 1 1/2 minutes are the industrial age, and
*)
'ﬁQ — ONLY the last 12 SECONDS of this supermonth represent
»
’., the age of communications, computers, television, and space.
b
1$j How radical and how fast will the changes continue?
';ﬁ What is so common to us today was totally unfamiliar to
}kv most of the rest of human history. "Future compression"= is
Ay
?:ﬂ that name given to the process whereby technological
o .
B,
a-& innovation is bringing more and more change at faster and
;). - faster rates. Even more fascinating is to imagine what is in
A
b
'E} store for the next five seconds, to the year 2000. First, a
L/ \.f_
Y ﬁ look back in history before those 12 seconds even started.
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~ Where were we with war fighting capability and how important
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CHAPTER 2

AN HISTURICAL FERSPECTIVE

The Civil War between the states in 18461 saw the first
military implementation of electronic telecommunications.
Before that time, runners, carrier pigeons, balloons,
signalling mirrors, flags, fires and any other creative
method that could be imagined to even include cannons spaced
distances apart and echoed were means used to communicate
battle information.

The year was 18B61. The Civil War between the States had
just broken out. The telegraph had been patented 24 years
earlier, but it had only developed as a commercial service.
The military did not wee any application for it and was
still relying on runners, signal flags and fires, until
necessity proved otherwise. An early historian’s remarks

about the telegraph’s use in the Civil War:

A vision of new realities now appeared. A new
factor in war was to be ushered in. Its brilliant
achievements were not, however, contemplated.
Doubting Thomases there were, but necessity was
also, and she is dictatorial.®
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From the outbreak of the war in April 1861, it took
almost eight months to get the telegraph implemented as an
auxiliary to war., The initial attack on Ft. Sumpter was
telegraphed around the states as news and helped with the
mobilization of the Union forces, but most persons viewed
the war as one which would soon be over, thus saw no need to
innovate with new capabilities. Things quickly changed.

The battle of Manassas (July 1861) had no teleqraph. The
only sign given or received was the signal gun. About that
time, Major (later General) Albert J. Myer had a small group
from the Signal Corps at Fortress Monroe and was instructing
them in the mysteries of the morse code. His branch
(Signal) was rather experimental, and like most of the army,
had been rather neglected before the war.”

By November 1861 a large group of officers wcs
instructed, and attached to the Army of the Potomac. At one
time it was said they signaled fram Georgetown DC (their
Headquarters) to Maryland Heights, via intermediate
stations.* QOther armies were soonvformed and signal
officers were formed right along with them. The Corps
expenses best illustrate its growth. The budget grew from a
little over $192,000 the first year to over $800,000 a year
by 1864.° For those days, this was a considerable expense
for an auxiliary war item, thus demonstrating the importance

the Union Army placed on the telegraph.
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Those early days of electronic telecommumications in war
saw both heroes and innovators. As early as August 1861,
the Signal Officer of the Army, Major Myer, proposed to
organize a Telegraphic or Signal Train to accompany the army
on the march. In addition to the officers and enlisted men.
the train cars were to carry all items needed for
signalling, including temporary telegraph equipment,
telescopes, and aerial rockets.™ But Maj;or Myer was not
satisfied with the standard telegraph terminals. He
directed a new device named after its inventor G. W.
Beardslee, that "would not require any batteries and could
be operated by anyone who could read or write, after a day’s
practice."® The unit used magnetic rotors and a complicated
dialing mechanism, it’s intent being to allow the direct
transmission of alphabetic letters.

Myer’s enthusiasm for a new device even threatened
commercial telegraphy, and a bitter rivalry ensued. Thirty
trains were fielded, but the total complication of the
Beardslee machine made it less than a success 1n the field.
The superintendent of the recently militarized commercial
telegraph system subsequently convinced the war department
that there could be only one military telegraph service
supporting the war. Ma,or Myers was relieved of his duties
1n signal corps and all trains were turned over to the
Superintendent of the US Military Telegraph Depar tment,

never to be used for the remainder of the war.
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The electronic communications era in war fighting had
been less than two years old and yet it had seen the first
case of 1nnaovative vision and risk taking, followed by
technological failure, and all fueled by bureaucratic
in-service rivalry. Myers praobably had the vision of what
was later to become the keyboard teletype, something that
war fighting did not see until the next century.

As with any new implementation, there were heroes who
discovered how to improvise for the war effort. One story
recounts how an operator, Capt W. G. Fuller did naot have a
telegraph instrument at his station when the Union line
reached it. The Commander, General J. T. Boyle was greatly
provoked and threatened to shoaot Fuller. To Boyle’s
astonishment, Fuller sent messages by cutting the telegraph
wire and using the ends as a key. To receive messages,
Fuller held the wire on his tongue and received the dots and
dashes as electric shocks. The General was said to then pat
Fuller on the back and say that he was "too useful to he
shot yet."”

The Union forces learned haow to take advantage of this
new capability and used it creatively throughout the war to
great success. The telegraph became known as the "wonder

working wire".® General Sherman wrote in his memoirs:
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The value of the magnetic telegraph i1n war cannot

be exaggerated, as was i1llustrated by the perfect

concert ot action between the armies in Virginia and

Georgir1a during 18464. Hardly a day went by that

General Grant did not know the exact state of facts

with me, more than 1500 miles away, as the wires ran...

This 1s better than the signal flags and torches.

Our commercial telegraph lines will always supply

for war enough skillful operators.®

The Confederate forces did not regarded the telegraph as
essential. Even though they had the resources, they never
extended the telegraph lines from the main offices ta the
armies, nor did they establish a military telegraph agency.
The Union learned to fully exploit the value of this new
electronic technology qQuickly, something that might deserve
more attention from historians.

Post war analysis showed that the tnion got more for 1ts
costs on the teletype than any other war service.!© 0Over
15,000 miles of lines were 1nstalled in four years.

Total costs were $2.6 million to operate the teleqraph 1n
support of the war. The 4.5 million messages sent over the

syatem averaged 40 cents per copy. Today, one can send

electronic mail from a home camputer through a commercial

service like MCI Mail '™ to to over 2 million users at a cost

of less than 50 cents per page. Translate this to “then
vear" dollaras, and the 1845 costs for today’s electronic

marl message would be hard to measure.

11
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How did those alive at the time measure their progress
and what vision did they see of the future? In 1882, ten

years before the telephone started to be of general use in

some big city areas, the comment:

That we may better appreciate the telegraphic advan-
tages we enjoyed during our late war, it will be found
useful ,as well as instructive and entertaining, to note
what steps mark the progress by which we have outgrown
all former means, and reached the acme of human
inventions, the electric telegraph.?':?
Before moving on, let’s reflect on what all this history
shows. To do this, 1 need to get slightly technical.
Today, we know the value of all-digital communications in
battle, and technology now gives us the capability to do it
much easier than ever. But if we think about it, the United
States fought a four-year war using nothing but ALL DIGI1TAL
telecommunications ... over 120 years aqo. It was the Caivil
War' The only means of communications was the Morse
telegraph, and it was digital -- make and break connections
on an electrical wire. Compared to today’s digital
cammunications, one could consider the dots as aones and the
dashes as zeroes. The human telegraph operators per formed
the function that micraoprocessars do today, translating the

dots and dashes (ones and zeroes) to words. Just think how

difficult 1t would have been faor Captain Fuller to read an

analog signal with a wire held to his tongue!
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Not much has chanqed! Technology has been added and the

1\ dots, and dashes move much faster today. Over 120 years
O

L7

rd ago, an operator penned the words on paper as the dots and
o

..
.

dashes were received. Then a messenger, often on horse, and

.

delivered the message to the general. Now, we can do all

X

.b; this with the microprocessor direct to the general via

&L wireline or tactical radio/satellite links.

W But one thing did change between the civil war and
>

,22 today. That was the telephaone!

—:: Ahout ten years after the Civil War, Alexander Graham

ﬂ Bell had been trying to perfect the telegraph by using

%E harmonic tones to send more than one message at a time over

;Oﬁ the over the wire. He discovered, by accident, that the

\!

rﬁ wire could send not just tones but human voice itself 1f the
&,

fﬁ flow of current was uninterrupted (or analog rather then

M

digital), and the telephone was born in 18764.

C

MY We spent the next 100 years pertfecting this analog
N
LAy
t:: technolaogy. By the late 1890s the telephone became af
L
- general use. Developments during the first half of the
,5; century focused on 1mproving techniques of transmission and
L,
:f switching. In the United States, phone service grew from 10
&
":t million 1n 1915 to 41 million by mid-century. War fighting
159
p and detense commumications adopted the telephone along with
ﬁ, the teletype and the radio to enhance all forms of battle
]
f management and repor ting. Radio was a hig breakthrough, and
3]
j 1t changed the fluidity of communications 1n war fare. The
.
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radio and wire communications technologies developed along
parallel, but separate tracks, both analog, until the second
half of this century... the last 12 seconds of the
supermonth.

The computer, the transistor, the microprocessor, and

the space age ushered in the environment for a new
telecommunications era. Finally, in 1982, the ATT
divestiture and the new wave of derequlation fueled the
revolution which helped bring us faster i1nto a world where
competition, information and telecommunications have taken
on whole new meaning. Digital telecommunications now
became the goal of both industry and the military.

All the rapid change and the competitive opportunities!
Is this bad or good? 1It’s great! And we’re getting back to
basics —-- digital -- with only a hundred year diversion, and
qQreat develaopments in technology.

Private industry has discovered what the military has

known for years —--the strategic value of timely

2

g

communications and information. Before, industry kinew who

SN

their competitors were and how they would react. Now, 1t 1s

a whole new ballgame. Those industries who are surviving

el Bal

today are 1n a constant state of "combat", even the big

-‘I‘
R W

corporations like AT&T, and IBM. Here is where we have the

o0

‘ greatest advantage in getting telecommunications capability
:f tn the hands of the war fighting forces. Before, the
;} military was a unique entity demanding from industry command
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:3 and contral systems, and paying a high price often for

P

:. poorly developed i1deas or misunderstood needs. Now, we have
3k a great opportunity to capitalize on the combat lessons from
)

Sy

J: industry, both winners and losers.

' y

Mo The networking opportunities both in terms of

e

GJ connectivity and hardware/software are amazing and growing
W&

‘; every day. Opportunities to capitalize on industry

A

p developments are everywhere, and we can probably ride on

o that bow wave for a long time to come, for at least the next
<.

S

,:- ti1ve seconds of the supermonth into the 21st Century. It’s
;' not, by any means, a free ride for the military. Our real

L

. combat fighting needs still differ from private industry.

N .

ii The stakes of failure are higher.
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CHAFTER 3

READY, FIRE, AIM MODEL OF ACTION

Change will not slow down. Its pace will quicken as
increasingly sophisticated information technology speeds up
the flow of knowledge from sender to receiver. In his best
seller, MEGATRENDS, John Naisbitt talks about the collapse
of the "“information float", as the pace of communications
technolaogy accelerates more and more. This information
float is the amount of time that the infaormation spends in
the communication channel. As we move to capabilities like
electronic mail the information moves instantly and two
people conduct business in a matter of minutes or hours,
rather than days or weeks. The‘result: acceleration of
life and commerce.?® Overlay that simple example on other

areas like electronic banking and research and one quickly

sees that the pace can become faster and faster as
information transfer maoves at faster and faster rates.

The access to more and more real time information is
changing the way we live, and our views af the necessities
and passibilities. Telecommunications, being the collapser
of this information float, becomes more and more the agent
of change. Give a person the knowledge that he/she needs
soaner and you’ve empaowered them with the ability to act
sooner. Multiply that throughout an organization and the

overall change is dramatic. This resulting change is not

16
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linear, 1t’s aorganic. Just one person acting sooner causes
any number of multiple effects.

No longer is telecommunications a utility. It 15 a part
of the very resource structure and culture of the
arganization. As fast as the organization’s needs change,
the telecommunications networks and information systems will
be expected to keep pace.

A critical success factor in today’s military war
fighting capability is how to manage this change. Ma Bell
no longer provides "one stop service and most of the
technical expertise, and the telecommunications manager made
sure the system gave the users what they wanted. = Now,
telecommunications pervades the organization. The
telecommunications manager needé to be the organizational
change agent, the technical guru with vision, and the
operational manager all at the same time. This also means

we cannot manage war fighting communications and information

needs the way we did before. It calls for a new way of
looking at the spectrum, fraom the organization to the
technical requirements. To put the concept in a war
fighting context, the shift to filling requirements must
change from ready, aim, fire to ready, FIRE, aim.

Nct surprisingly, the focus of management has to change
to shoot when ready or loose the battle, or the war! This
does not mean managing telecommunications 1s something to be

done frivolously. On the contrary, it takes a disciplined

17
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approach that can only succeed with a strong technical
vision, and a complete understanding of the organizational
and wartime needs.

Why fire before aiming? For the same reasons smart
weapons are fired before the aiming is complete. Today’s
weapons are aimed or guided to the target by complex sensing
and guidance systems that either take over after the weapon
is fired, or follow designators such as lasers which guide
the weapon to the target. The targets are movinag, the
battlefield is intense, and firing before aiming gives more
time to the disciplined, precision aiming required to hit
the targets.

Haw can this work for telecommunications management?
Figures 3.1 and 3.2 show the two concepts and why the
benefits of the ready, fire, aim approach in today’s world.
Figure 3.1 is the traditional ready, aim, then fire concept.
Once ready, the targeteer spends a lot of time aiming before
the weapon is fired. After firing, the weapon is on its own
momentum —— able to hit the target as lonqg as the target
doesn’t move. It°’s aim, fire, and then hope the weapon hits
the target.

Compare this to the earlier days of telecommunications
where the change cycle was slower, and we had a lot of time
to get ready. Planners could afford to stretch the planning
cycle and tak = time aiming. Then, 1t was just a matter of

waiting for the new capability to arrive. Technology and the

18
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demands o+ the user didn’t change fast —— the target stayed
still. And the weapon, or project usually went on to hit
the target because the target never moved fast enough.

Contrast that approach with the ready, fire, aim model
1n figure Z.2 where instead of '"shoot and hope”, 1t’s shoot,
and then aim all the way to the target. In both, the target
is at the same paint in time, but the second model
recognizes that the target is constantly moving. At first
glance, this might look like a reckless or risky approach to
doing business. Actually, it 1s just the opposite.

Managing telecommunications projects under this model
requires earlier commitments (the firing) to keep up pace
with faster technological change, followed by a constant and
disciplined aiming all the way to the target.

This approach requires commitment throughout the
orrganization. The goal, as 1n battle, being to fire as
early as possible. The result will be more time to do
DISCIFLINED aiming all the way to the target, and by all
plavers i1nvolved in the firing decision. The ma,or
difference between the two approaches i1s that the early
firing commitment followed by active aiming makes more time
for doing rather than plannings time for making mid-cource
corrections as Necessary. This model 15 the framework for
the remainder of this book. Several 1deas will follow this
approach, <o a laittle more discussion on each phase. ready.

fire, and Aa1m bhefore we qet to the action part of the bout.

21




READY

This is the stage which says; "Hey, we have to do
something."” It sounds simple enough, but this is the most
critical stage, just as in being ready to go to war. With
the pace of change today, it is not difficult to get the
urge to do something. Being ready is being defining a
requirement or innavation in terms of the future, and having
the determination and vision to act. If you plan to search
for all the facts before being ready, forget it. Facts
don’t create vision, opinions do. Uncertainties and risk
are inherent in vision, just as in war.

Today, the telecommunications network is the basis for
all organizational and mission innovation. Being ready is

the result of everything from having technical competence to

having the organization structured right to be able to make
the change. Again no different than readiness for combat.
In combat a unit would not be ready to fight without a
leader. To be ready for change or innovation, a
telecommunications organization needs technical leadership.
1f you’re afraid of technology, then don’t go to inta the
war. Like being afraid of combat, it won’t work'!' With
technology, one has ta get in there and take some risks,

just like war. You won’t win by sitting back and waiting.

e,

A technical leader, in addition to being "street smart" in

,b't

b

ﬁ

telecommunications developments, understands the values of
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the orqganization, 1ts culture, 1ts mission. and what 1s
1important to the people.

But most i1mportant 1s vision. You’re not ready until
you have a vision, or target. Just as a fighter pilot does
not fire his weapon until he has maneuvered in the correct
position, and knows his target, the successful technical
leader won’t commit to action until ready with a target or
vision in mind. However, today’s pace of technical change
is similar to an intense combat environment on the
battlefield, success only comes to those combat troops who
are ready all the time, or can recover the quickest from
failure. Likewise, the telecommunications leader needs to
foster a proactive organization, ready to act in a

tarqet-rich environment.

FIRE
When ready, FIRE. Don’t wait until the next piece of

infarmation arrives on the desk, or industry announces the

next breakthrough. Again, as in intense combat, the soldier
who waits when the target is there will be the loser. In
telecommunications, firing is making a decision to head to
the target, or make the vision happen. That’s all' t’s
taking an action or betting on your people to make an
innovation happen. 1t keeps better from being the enemy of
the good, but it also forces constant innovation to get to

the target. It’s shooting at one of those targets 1n the
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target-rich battlefield of telecommunications technology.

B
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Teday, 1n telecommunications you’re shooting a moving

I gn g P

.

e target. Fire! Then aim and dodge and dart along with the
&3 target.

: AIMING

m 4
A: Today’ s smart weapon 1s continuously aimed as 1t heads

toward the target. fhe aiming might be done from within the

ji warhead’ s nose or from external sources, such as laser
“{: - desi1gnators. At any rate, the weapon won't hi1t the target

L without constant aiming.
‘E: The same analogy holds true for telecommunications

EE management today. From the time the decision makers decide |
’ to fire until the target is hit (or missed), new technology
J:; can develop, the target can change, standards can develop,
23 or a host of other changes will occur. Constant aiming must
" be the name of the game, or battle. It’s no different with

} - the target on the battlefield. For many reasons, the smart
=E; weapon might once in a while fly over the tarqget and ei1ther
. go onto another, or miss everything completely. In

j telecommunications, it’s no different. The successful

:é organization keeps constantly aiming the i1nnovation (or

*z project) toward the target. Aiming 1sn’t ,ust the ,ob of

the technologists. Any number tforces caome i1nto play
fi depending on the ;ize of the proiect. The users are a
~

critical aiming fo-ce; keep them out ot this stage, and
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o you probably won’t hit the target. Group dynamics and
*D
internal politics influence the aim.
\: For whatever reason, sometimes it will be more
N
(v advantageous staop the aiming energies and let the weapon
N
(e.g. project) fly on. Again, in telecommunications as in
-~ war, there are risks, and some firings will end up as
< failures. Also, as in war, don’t +fire too many expensive
-
smart weapons at the low priority targets.
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FART I1
THE NEW TELECOMMUNICATIONS WARRIOR
From an information viewpoint, what would we define as

utopia in war? Probably all answers could be condensed to

something like ...

Everyone, everywhere (in the battle or anywhere else
in the world), having all the informa-

tion needed to be able to do his or her part in
support of the battle at exactly the precise time
required. All information regarding the battle
would be available to all players, with anyone being
able to communicate with anyone else instantly. The
result: A completely synchronized effort, much like
the players in a symphony archestra.

Given unconstrained funding and continued technology
development we would achieve this utopia at some future
time. Fortunately, we all know the reality of the
situation, and are willing to save the utopia goals for the
next generation. But, exactly what are we ready and
required to do given today’s situation? Jobn Gantz, a
leading telecommunications analyst, gives some insight:

- In ten years, caomputer based devices have reached a

U.S. per—capita penetration level that took the telephone 75
yvyears to reach.

— A computer first telecommunicated with a terminal 1n
1940. Since then, the growth rate of remote computer
terminals was...

-- 1970, less than 200,000
-- 1980, less than 4 million
-—- 1990, projected to be over 50 million
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A ~— The installed processing power of computers and
PRy computer-based devices doubles every 18 months.

- By 1990, maore than 60% of the 120 million telephaones

AN in the United States will connect to digital systems.
‘.\
7 . . .
L~ - Two thirds of all computer processing power is naw
B used for transaction processing, and two thirds of that 1is
on—line and interactive, or on-line and nearly interactive.
. _ . : .
“ﬁ The point Gantz makes is that the central application of
’"
computing is changing from data processing to information
access and delivery. He goes on to say that "“voice and data
N
N are becoming software variations aof a platform
-
N - telecommunications capability.” Voice and data are no
b longer separate technologies. They are part of the much
A58 more power+ful whole -— information systems technology. *
:5 All this sure sounds like a stage set for combat, plenty
of opportunities for risk, innovation, constant change, and
Jl
7
T clear winners and losers. On the battlefield of
telecommunications, given the options available today, we
can make great strides toward utopia. Some actions might he
ﬁ accomplished with pre-emptive strikes, others in a
S
»a low-intensity conflict scenario, but all will involved a
.%. coordinated effort on the part of technical leaders who
RS
"uv understand the needs of the aorganization as well as the
o .
i mission.
AR
f!g Clausewitz talked about the “fog and friction" of war.
'5 There are both clear spots and foq, and a lot af friction 1in
/
S
:j the world ot telecommunications management today. This part
‘
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presents way of managing telecommunications using the ready,

e g AN

-

) fire, aim model as a framework of action. Key to this

I

: approach is an understanding of the role of the technical
:& leader, the needs of today’s military knowledge—worker

intormation based organization, and the process of managing

e change. 1
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CHAPTER 4
TECHNICAL LEADERSHIP

The new leader is a facilitator, not an order giver
—— MEGATRENDS, 1984

Managers are people who do things right, and leaders
are people who do the right thing.=

Unfortunately, after reading this far it might look like
bad news for some who consider themselves good leaders.
Look on the positive side. If you are already a goad
leader, it’s easy to be a great technical leader. Today,
interpersonal skills, and all the other attributes of great
leaders are significant stepping stones to success. Add
technical "street smarts" on top of that and you have the
makings of an icon in the telecommunications profession. It

you’re not already a leader, this chapter is not leadership

101. It’s about being "street smart" on today’s
telecommunications technologies, and more!

Today’s military telecommunications managers has to have
an understanding of the bigger picture and the roles they
can play to mold the information flow, and even the basic
structure, culture, and mission of the organization.

In earlier days, the user demands were: "Give me more
communications and computers to do my mission better.*
Those days tended to be reactive rather than proactive.
Today, 1t will be: "How do we restructure our information
flow, networks, and the organization itself to do the

mission more effectively?" The technical leader MUST play

29
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.:‘5 a key proactive role —— on the high ground —— leading the
2]
™
,*" charge. The ald days of being a telecommunications
*w& operations manager are over. Now, the challenge is to
N
..\..‘_\
N manage operations, and along with with it, day-to-day
N
Nt s A )
QS’ innovation. A technical leader has to have all the aspects
t
) i of a good leader, and must be able to attract and energi:ze
. :j people to an exciting vision af the future.
" "4’”
Ll Where does tpday’s technical leader fit into the forces
\ -y
. wﬁ of the organization? The answer: somewhere among these, or
‘v.:": -
N similar, forces:
oo
ﬂ,f — The technicians, or groups who are suspicious of all
= who speak in futuristic "big picture" visions and talk as
n.f though everything were easy to implement.
(_*‘ - The "techie nerds" who know how to do a technical job
';; well, and can be invaluable to the organization. But don’t
f}? let them near the customer, or user.
,J':'.-'
%): ~ The accountants, or "bean counters" who question
:ﬁ_ ; every aspect of change and believe and investment in
:E: telecommunications/intormation technology should be treated
-s..',.\
- like a utility, the only growth being for inflation.
jf_ — The programmatic "bean counters" who need to see a
‘ﬁﬂj detailed schedule for every action for the next ten vyears,
4 _"',..
<.
f&f’ and believe that every action must follow a linear plan with
Cis
32: no deviations allowed for innovation or technology
.f:.'
;{ developments.
ke
s

- The "bosses at the top" who are beginning to realice
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the value ot communications and information systems, and

»
oy
4 2 s

g2

would like to make changes, but are afraid to ask any

z x
> -

questions out ot fear of "looking stupid.”

- The "one—-stop shoppers". 0Or those who still believe
that as soon as Judge Greene leaves the scene AT&T will
handle all our problems again. Also, might think we the
U.S. had the best telecommunications system in the world

that it was ever going to have in 1982,

A

= The bureaucrats who believe that every

A

telecommunications need should foliow the formal

RECAI A

"requirements/validation cycle", but have no idea how to
adapt the bureaucracy to today’s rapid changing needs.

— The technology gurus or hobbyists whao believe that
the newest and greatest is needed everywhere right now.

— The organization "high priest" who has been there
forever and knows why everything can’t be done, because we

tried 1t ten years ago and it didn’t work.

: - Those who "screw their shaoes on every maorning', and
N
: want to minimize all risks before taking any actian
P
HEN
;" — Those who are just "doing their ;ob" and want to be
Sy
Y% left alone.
."1‘_./'
ﬁ*: — The higher headquarters "weenie" who doesn’t like the
“w
o idea
et 1 e -
- @y
Qi? And there are more! The point here is that the

successful technical leaders are able to position themselves

between all these organizational forces, and build the new

31
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forces that make things happen quickly. They become the
heroes on the battlefield of the bureaucracy, both to thocse
outside the organization and to those who work with aor for

them. They’ve mastered the art of ready, fire, aim.

THE VISION ... STRATEGIC THINKING

Strategic planning is worthless unless there is
first a strategic vision.

~— MEGATRENDS, 1984

Real time information is changing the way we live, work,
and F1GHT! Today’s technical leader realizes it’s no longer
the enough to move information from here to there in a cost
etfective, timely manner. It’s now time to ask the
question: "How can I use technology to change the way we
operate to alter the outcome of the mission ... of the
battle?" The real edge comes comes not from technology
itself, but from the creative use of technology. No
technical leader in the telecommunications business today

succeeds without a vision. Just as the combat leader has a

picture of the battlefield and how he desires the outcome to

-
o
.

al B

p |

look, the technical leader has a picture of what the desired

A

I‘II’I‘I‘

state or "“"the future" will look like.

AJ
£
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»
I

Looking at the ready fire aim concept, vision is 1

2

identifying the target. The technical leader mobilizes the

e
7, '-:,'." u

arganization to share a sense in that direction toward the

MO
'»

}
S,

tarqet. Setting the vision isn’t enough, an entire process
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needs to be instilled in the organication. The successful
technical leader insures enough latitude is i1n this process
to allow for innovation. Compare it to the battlefield,
where the objective (or vision) is to take the hill.
Everyone knows the objective and in meeting it all are
expected to survive the rigors of combat by whatever changes
are needed, as long as the objective is reached.

ln this business ot telecommunications, it is often
difficult to get all the masses thinking correctly or
accurately picturing something that has never existed.
There are technical, economic and cultural difficulties.
Peter Keen suggests a more formalized process to help build
the shared vision.® It has three goals which I’ve adapted
to the military needs:

1. Shift the focus and terms of debate for
telecommunications from technology to the mission, and

from cost to benefit to the mission or organization.

2. Provide a forum for sharing views and building
momentum. Bring the rest of the organization into what has
previously been a technical debate.

3. Send the message across, down, and up the

organization. Of course, this means you need the boss’s

support.
33
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UORBGANIZATIONAL FACTORS... MAY THE FORCE BE WITH YOU!
lnformation and communications technology today greatly
exceeds the roles and needs of the traditional
organizational structures. Any significant technological
innovation or change cuts across all levels, horizontally
and vertically. To accomplish any major change or actiaon
requires one to focus organizational forces in the same
direction. And these forces do not align themselves
according to the organization chart. Complex organizations
today have competing interests, and goals. The key to
productive change lies in learning what these forces are,
and in mobilizing them in the same direction. The forces

are many, but get three under contral and the change has a

much better chance of succeeding. These are the technical
aspects, the mission aspects, and last, but by far least,
the culture of the organization.

Figure 4.1 shows these three key aorganizational forces
as overlapping circles. The degree to which these three
circles overlap in an organization determines how easy it
will be to build a shared vision, and cause action toward a
target. Where all three overlap is the center of gravity
for making any productive change happen. Of course, the
ideal situation would be an organization where all three
overlapped exactly on top of each other, the truly
integrated aorganization. The technical leader has to have a

fairly good idea how much the circles overlap in the

34
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organization. [+ they don’t overlap at all, the task 1s to
start the forces going to get overlap. How? By finding, or
creating, and nurturing the champions in each circle who can
help pull the forces together. The vision is clear to those
in the middle, so you don’t need to spend much time there.
Work on the areas where situations and convictions appear
foggy. In the end, it will be those in the middle who are
the active aimers in the ready, fire, aim concept. Those in
the middle have to be the champions for the vision. One
very critical point! If the "big boss"” isn’t i1in the middle,
any meaningful vision will be a real challenge to define and
achieve. If senior management doesn’t share the same vision
as the technical leader, and has no part in the culture of
the organization, forget hitting a meaningtul target!'

Uf course, the ideal case is where senior leadership in
the organization creates the vision and pulls the
organization’s technical and mission players together to
“"make 1t happen. But what if that’s not the case? The
technical leader has two choices: Give up and go at it
alone, resulting in almost guaranteed failure. Or build a
champion or two "t the seniaor level, and begin as a team to
“pull the organizational circles together."

What is the beauty of this concept? Look at the circles
again. There is no organizational chart. It 1s futile to
try and mobilize the organization taoward a vision through

the organizatiaon chart. Figure 4.2 shows a generic pyramid

36
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organi1zational structure contrasted with the three circles
of force. Trying to get an "organization chart" moving 1is
like trying to roll a pyramid. But, inteqrate the circles
totally aver the top of each other, and j;ust a little push
will start the whole glcb roilling. Which one would you
rather deal with?

To get a better idea ot what these circle mean, some
examples are in order. Virtually anyone, or any part of the
organizat:ion, can be categorized in one or more ot these
circles.

The culture circle is very important i1in an organization
having deep roots in tradition and history, as does the
military. McKinsey and company define culture as "the way
we do things around here."* Who causes the cultural forces?
Everyone. But probably people who have been around for a
long time, the secretaries, the civilian work force. Also,
the cultural forces in an organization like the military are
very intluencial and deep rooted. To ignore them is

organizational suicide. We’ll talk more about this later

when discussing change. It’s also the military traditions

Ay
'

which are forces one must be consider when building and

‘

i
N
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trying to achieve a vision.
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e .

;if fhe technical forces would most often be i1nfluenced by
<

- @ e .

3, people lite sottware programmers, maintenance technicirans,
o

or engineers, and the li1ke.

The mission forces are the "pointed end ot the spear.”
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1t 1s this area where the main concern 1s "rubber meeting
the ramp", or qgetting "bombs on target."

lt doesn’t matter haw one views various people or groups
with reqard to these 1nfluences. What matters 1s the
relationship to the areas where the three circles overlap aor
have forces 1n common —- the center of gravity. lake the
department or group responsible for the centralized computer
proca2ss1inag 1n an organization, the "computer room." Does 1t
matter what circle they are put i1nto?” No. Not like 1t
would 1f one were trying to use the organization structure
as a model for selling the vision. What matters here 1s the
relaticnship to the center where the circles overlap. What
this three force concept recognizes 1s that i1ntormal
structure that really runs the place and makes things
happen.

1’11 talk mare about the integrated organization later.
Now, 1t’s 1mportant to understand the concept and the role

the technical leader must play to be successful.

boing back to those perceptions of people types: the
techie nerds, the bureaucrats, the bottom liners, etc. All

have their place 1n these circles and all can, and will

4
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contribute their strengths toward the shared vision. The

qgood technical leader knows this, the great technical leader

N OER
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exploits this. AN example: the techie nerds usually have

much to contribute as lonQ as you can let then sit in front

of the computer all day and tell them specifically what

39

- *‘" - Y .f::“':-*;:h:;i‘:f‘:-’ AL

AR A o o o *&JWA_\ _ﬂ.:i “u\‘_‘-&\&u\f T



o e b ans Ak dad Sak Aak el b aas Aam Aa~ . gus s sk ot okt

ta-ahe abs ates aie st b g Sd b Bod Aad Sadb R ol i - - 7
L anh on Retoand bl -ane-Shen She Sheudihe At ACmi

problem to solve. Give them a prablem 1n the morning and
1t’s solved by the end of the dav. Let them i1nteract with

the customer, and you usually have a catastrophe. l1he qreat

CT.IERIP S S S kT

technical leader recognizes the value ot these people and

wp go g g 4

beeps £hem near the outside of the technical circle where
they can contribute to the vision from the safe distance.
These people have tremendous strengths in today’s fast
moving technical world, but don’t put them cut there in the

front lines to create the vision.

ARCHITECTURE

Qut of vision comes an architecture, one that is

regularly reviewed and supported by top management. The end
product is something like switches, computers, cables, and
networks, and much more.

Architecture 1s strategy. It is the expected outcome on
the battlefield at the end ot the day’s battle, or, from the
bi1gger perspective in time, the outcome of the war. T1imes
or taraget dates are critical pieces in the architecture.

The telecommunications battlefield i1s a target-rich

environment. Without battle objectives, the troops waste .
weapons and munitions on low priority targets. A well

coordinated and thought ocut architecture helps put the focus

on the priocrity targets; those which have the most payoff

for effort expended.
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Llausewl t: has some comments about strateqy that arc

technology:

... great strength of character, as well as great

lucidity and firmness of mind, 1s required 1n order

to tollow through steadily, to carry out the plan,

and not to be thrown aff course by thousands of

diversions.>

Successful architectures have tlexibility and can move
and dart along with time, organizational mission changes,

and technology developments. But that doesn®t mean the they

should change every month. The pace of telecommunicatinons

technology 1s changing fast, but the basic 1ndustry building
blocks are i1n place for the next two to five vyears. Une
main question has tc he: "What should we do tirst?"

-

All this requires an awareness at the marketplace, an
understanding ot the mission needs, and a vistan ot the
future. From this, the technical leader can sell an
architecture to top management and the organization. At a
minimum. this architecture should cover short and long term
strategy. Shaort term is the next 12-18 months. Long term
15 anything longer. Think out the next 18 months, and

conceptualize at least the next five years. But keep the

focus of action on the short term, on what can be controlled

now., A one page architecture 1s ideal. Ten pages 16
probably too locna. The i1deal architectuwe 15 aone that
41
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tp everyone carries around the battlefield with them, just lihke
»

kﬁ the order of battle. Make it tco hig or classified and 1t
ﬂ' will sit in the file cabinet. Keep the vision simple and
:ﬂ understandable. Win the war one battle at a time, but

N

R

never forget the overall strategy!

Remember, everyone wants to be a part of the tuture.
Nothing can be so impartant as the name of the project or
target. UGive the effort a name that suggests a vision of
the future, not something that sounds like today’s state of
N being with new technology added. You’ll be amazed at how
s much easier it will be to make the architecture happen. An
example. What target or project would you rather be
associated with, the Base Engineer Automated Management

System, or the Comptroller Office of the Future? Both are

projects which add the latest information technologies to
military functional areas, but one sure seems a lot more
exciting than the other. The name doesn’t cost anvthing.
make 1t alive!

You’re at the pointed end of the spear. No one else

will da it for vyou. It’s no longer possible to wait for

¥
4.‘ l:

someone else at the top of the organization to create the

AT
wo e

vision of the future and send 1t down through the

organizational layers to yogu tor 1mplementation. It’s your

v
u".
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ijob to set the architecture and the vision. and make 1t

happen.
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STAYING STREET SMART... KNOWING WHAT'S GUING ON OQUTSIDE?
The military telecommunications manager has a real
advantaage. Just about everything military in this business

1s eilther a product in the commercial market, or an
adaptation of commercial product for military purposes. It
wasn’t that way a decade aqgo, but it is becoming that way
Nnow. That 1s our greatest advantage. The technical leader
CANNOT be successtul in today’s rapidly changing world
wlthout staving current. Four actions are highly
recommended for all levels:

1. FRead the trade journals, and the FREE newspapers and
magazines. They’re available for the asking. These
periodicals are the best source ot information an what is
aoing on, the latest developmentes and products, the latest
standards 1ssues, who is winning on the competitive

battlefield. Appendix 1 is a listing of the better free

telecommunications periodicals. They’re available for the
asking. Write for an application taoday.

2. Maintain an active dialogue and relationship with
1ndustry. lake a salesperson to lunch once 1n a while.
You’ll be amated at what you learn. 1711 have more to say
about this later. Most of i1ndustry 1s eaqger to get your
teellings and needs about products.

D fttend trade shows ard conventions. The cost 1S

worth 1t, and take along one ar two at your best technicirans

4.
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or younger leaders. No better place to get street smart and

v

R
o

get a feel for the pulse of the industry than at one of
these shows. And you’ll get at least five or si: 1nnovative
1deas, 1f not many more. No problem finding where and when
they happen, just look in the free periodicals ment:oned
above.

4q, Pay the small price for a market research company
that tracks telecommunications and information systems
technology s, vendors, and market trends. This service can
be an invaluable time saver, and can keep an arganization
from shooting at the wrong targets. Another help they can
give is they assist in the market research portion that the
contracting oftfice requires on any major contract. If
you’re attempting ta stay on the leading edge, one of these
services 1s a must.

3. Take your customer to lunch once i1n a while. Tell

them what you think or know you can do for them.

1CONS —-- JuST 60O DO IT

Where are the i1cons in this business? Sooner or later
one might come along. The commercial world has 1t’s share.
Bill Mcgowen took MC1 from the verge of disaster to become
the most successful startup in history over such a short
peri1od ot time. Thomas Watson Sr. saw the computer not only

as a number cruncher but also as a storage and retrieval

a4
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Y device for 1ntormation. But Watson had another success,
perhaps even bigager. He used his vision to create 1BM., a
campanyv, unlike any other at the time, dedicated to the
ne=eds at the employee and the customer.

Military history is rich with icons, usually from the
war days. In more recent years, everyone recognizes
Admiral KRickover as the father of the nuclear submarine.
Une real 1con of the information era. both from a private
sector and military perspective is Grace Hopper. Her
accomplishments defy the imagination of anyone working in
today’s bureaucracies. Her motto says it all ... "Just qo
do it'!"

Today’ s telecommunications and information battlefield

is rich in opportunities for the person with a vision.

What’ s 1mportant as a technical leader is to be considered
an 1con within your organization. Even more important 1s to
watch the 1cons develop within your organization when you

let your people experiment and innovate to satisfy user
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needs., 1t waorks. Freach the motto... "Just go do 1t'"
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One more element is needed to make war a gamble ——
ctiance: the very last thing that war lacks. No
other human activity is so caontinuously or
universally bound up with chance.

-— Carl VYon Clausewit:z

»
o
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(11 change or actiron i1nvolves risk. The qood technical
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leader permits risk takinag and taolerates mistakes . If all
decisions were made solely on facts there would be no need
to consider risks. Few, if any, decisions are based on
fact, most are based aon opinions; opinions of the strenath
of the enemy, opinions of what the future will be like.
opiniaons of how a user will react once given new technology.

The key is to take the right risks! Don’t always aim to
minimize the risks. Ask the question: What is the worst
thing that will happen if we do this?" In today’s
telecommunications environment, there are often greater
risks associated with not doing something than with trving
it. Often, even in a big project, the best way to reduce
risks is to get a head start. The fighter pilot knows that
it is important to get to the target early, before the enemy
detenses can be scrambled. It’s the same for
telecommunications. get in early and experiment. Do same
ready, fire, aiming at test targets by trying small-scale
experiments with the customer or user.

Consider the possibilities. It’s easy to look only at

the risk associated with failure. Don’t stop there. Force

s

[ Py

[ 8

the organization to weigh the risks of failure along with

i 3 Y.’l A

the possibilities of success. Sometimes, 1in

l’ I.
5%
.

telecommunications, it’s worth taking a risk just to get

Y}
1% 2

G

smart on a new technology. l
1n his book INTRAPRENEURING, Gifford Pinchott emphasizes

the i1importance of adding a “summary of risks" section to any
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plan. This is where one explains what might go wrong. As a

minimum, he recommends covering the opportunities, the

X &

s threats, and the probabilities. It 15 not difficult to do
this. There are alwys plenty of people waiting to explain
why something shouldn’t be tried. When 1s the last time vyou

saw this section 1n a plan?

THE ACME COMMUNICATIONS COMFANY QUESTIONS
1t is easy to fall into the trap of thinking that
because we’re not in the business to make money we shouldn’t

consider things like profit and loss. Effectiveness 1s

effectiveness, in the private or public sector. 1n war or 1n

7’ & P

peace. Consider the bottom line. Give every project or

4, 1,

2
[

action the Acme Communications test. Ask yourself the

question: I+ 1 were the president of Amce Communications
Company., haow would I do it? Oftentimes, the answers will
enlighten you and point out new alternatives to a problem,

especially in building aorganizational structures and in the

STy
o, 53
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use of people. Don’t allow inefficiencies or organizational
lavering to exist that wouldn’t be there in combat. After
all, the American public are our stockholders., and they

expect effectiveness and results 1n peace or in combat.

THE COMLAT GQUESTIONS
Finally, give evervthinag the combat test. Ask the

gt tons: [f my organization were i1n combat today., would we

4/
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- do things differently? Would organizational entities or

; lavers o away? Would we scramble to get new capabilities,
build additional networks, or do things better? Again, the
answers to these questions are enlightening. The claoser the
peacetime operation parallels the wartime one, the more
action—-ariented your organization will be. Ask these twoc

< questions often: I¥f we wouldn’t do it in battle, why are we
doing it in peacetime? What are we not doing in peacetime

that we would have to do in wartime?

READY, FIRE, AIM.

Let”s put this all in perspective on the ready., fire,

. aim model in figure 4.3. Technical leadership in
telecommunications consists of creating a vision ot chanae
for the organization, and making sure that the right people

get involved with the right commitments to make it happen.
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Organizational forces need to be focused to contribute
to aiming the project toward the targets. The mission,
culture, and technical forces are key to this aiming
process. In any camplex aorganization, it is not just one
target, and one project, or weapon. It’s more like the
battlefield. Ready, fire, aiming is going on all over the
place toward an array of tarqgets. The technical leader,
like the battle commander, must reqularly step back and
view the war’s progress, asking gquestions like: Where are
we compared to where we expected to be? Should we change
the aim to another tarqet? Do we need more firepower?

No battle is without losses. Be ready to deal with the
risks of implementing new telecommunications capabilities
and technologies. Things never work right the first time.
And 1¥ they do work right the first time they won’t the

second time. Plan for acceptable combat losses and act

accordingly.
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STRATEGIC EDUCATION AND TACTICAL TRAINING

We know how to train people to do technoloqgy such

as engineering or chemistry. But we do not know how
to endow manaqers with technological literacy. that
is, with an understanding of technology and its
impact on product and process., markets, orqanization
structures, and pecople. Yet technolaogical literacy
is a maior requirement for manaqers, especially on
the lower and middle levels.

—— Peter Drucker
THE FRONTIERS OF MANAGEMENT

The chicken or the egqg? What came first really doesn’t
matter. What matters is that neither one ever qoes away.
The vision aor the education, what comes first? Vision
doesn’t materialize without education, and education can’t
happen without a vision.

It’s easy to fall into the trap of looking at technical
education as a one time experience, then after that follows
people, training, and black boxes. Peter Keen emphasizes
the importance of strateqic education as the mobilizing
force that pushes commitment through the organization.*®

Education is the ready phase, training is the fire and aim

phase.
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STRATEGIC EDUCATION

"

Strateqic education provides information and createss the

.

desire to be ready for the future. A good example of
strateqgic education is the service professional military
education schools. The process is geared not toward teaching
a particular trade aor profession, but to educate leaders on
all aspects of our military from history and war, to
culture, to the management and leadership issues aof taday
and the future. The key to good strategic education, as
reter Keen emphasizes is "mobilizing for action", not just
informing or entertaining.

The next step for the military technical leader is to
relate the strategic professional education to his/her real
world. Recalling the three force circles puts it in
perspective. Each of the groups in those three circles must
be mobilized. To get those three circles moving toward a

shared vision requires more than a "one way" informational

course. 1t requires constant information tlow up, down, and

around the organization, some structured and other parts
tree—-+flowing and informal. Keen sums up the purpose of
strategic education:®

— Change attitudes and build awareness

~ Share information and improve communications

— Build skills for participating i1n planning

- Stimulate action

Strategic education doesn’t teach the vision of the
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tuture. Rather the vision quides the strategic education.
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In 1mplementing new technoloqy, the education needs vary far

ditterent levels or groups in the organization.”~

- Ihe bosses need to understand the bigger strateqic
1ssues, the options, and the critical decision points.

- fhe planners and architects need to understand the
uses ot the technology, the market and trends, and very
importantly —— the standards.

— The doers or users need to know what it means to

. them, how to get ready, the part they play, and the training
plan.

Strategic education i1s a process, and 1f it is working
1t never ends. It is a continuous cycle. The process takes

the "street smart" people and the lessons learned and

articulates them to the organization sa the "staries" can

continue... and on and on'

TALTICAL TRAININUL:

As tactics flow out of strateqgy, so tactical traitning
must follow, strategic education. In the ready, fire, aim
concept, the tactical training is one of the aiming torces.
It starts as soon as the decision 1s made to fire. It 1s
the "how to do 1t" part. In the telecommunications
business, tactical training is not only training the
technicirans on how to 1nstall and maintain systems and

networks, 1t 1s training the users on their use. Impaortant
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here 1s to do training early, not atter the weapon misses
the target.

Just as training 1s one basic responsibility ot command,
1t i1s the technical leader’s responsibility to insure people
get innovative education. Continuous learning i1s essential
in this business of rapid change.

The technical worker or technician in today’s
telecommunications environment needs to know more than a
narrowly specialized skill area. The networks and
1nformation systems today all have microprocessor-bacsed
systems which interact and "play" to torm a whole. The
"smarts" is no longer at one place, 1t is spread everywhere
throuagh the system. l1his presents both challenges and
possibilities. Fhe differences amonqg the telephone, the
computer, and even the radio are fading tast. All will
become microprocessor-based pieces of the bigger
telecommunications system.

Attack the boundaries! Good combat leaders know the
best place to attack is at the boundaries between armies,
because these are often the weakest points. Napoleon was a
master at this.

Successful technical leaders will be those who create an
innovative atmosphere of learning among technicians, an
atmosphere that breaks down the traditional speciralty
barriers and allows technical expertise to grow outward

based on mission needs and individual strengths and desires.
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The most successful telecommunications organization, 1n
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peacetime or war, will be one where boundaries are not
ti1xed, but merged. In other words, whether i1n voice, data,
or radio... "bits are bits!™

Figure 5.1 shows the relationships of strategic
education and tactical training to the ready, fire, aim
madel. Strategic education is ongoing and continuous,
whereas tactical training has a specific short-term purpose
and contributes to the aiming process. Strategic traininag
1s getting ready for the battle. Tactical trainming 1is

putting the bombs on target.
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Figure 5.1
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CHAPTER 6
THE INITEGRATED ORGANLZATION
CENTRALIZATION WITH DECENTRALIZATION

The computer will smash the pyramid: We created

the hierarchical, pyramidal, managerial system

because we needed it to keep track of people and

things people did; with the computer to 'eep track,

we can restructure our institutions horizontally.

Networks restructure the power and communications

within an organization from horizontal to vertical.

—— MEGATRENDS

For the military, has this change already begun, or will
it happen at some future point in time? [t’s already
happening in the more innovative organizations, and it will
spread quickly. The military telecommunications leaders who
anticipate this fundamental change and take a proactive
approach now will be the heroes of the future. Why are our
highly-centralized, layered structures ripe for change® For
three reasons:

- 1t 1s not the way we will fight.

~ f{oday’s knawledge workers (combat troops) need
responsibility and accountability. Layering and
centralization fogs accountability and responsibility.

— Computer and telecaommunications networking

technologies collapse the information float, from the

“pointed end aof the spear" to the top. thus eliminating the

need for i1ntermediate reporting and controlling levels.
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What 1s the combat organization chart in the fouhole?

+
e
e

1t’s something akin to the captain in charge, with everyone

else 1n the foxhole under him. In combat, the goal 1is
clear. All unnecessary overhead quickly goes away due to
two factors: the need for rapid information flow, and the
need for basic survival. Everyone knows what to do, ano the
entire foxhole gets immediate feedback if any changes need
to be made.

The pyramid will be replaced by the integrated,
networked organization. Technology is affecting today’s
arganization at a faster pace than many realize. A
prevalent complaint today from senior leaders of dynamic
military organizations is that they’re almost drowning in
information. Paperwork, issues of the moment, phone calls,
and meetings, and briefings briefings demand so much of
one’s time in a day that there’s no time for strategic

planning or thinking.

THE INFORMATION % PAPERNORK MILL

How did things get this way, and wheré'are we headed?
fhe bar chart ?n figure 6.1 shows avairlability of those
major information technologies which have a direct impact on
how our organizations have functioned over the past 100
years.

1t all started over 100 years ago when the telegraph and

telephone gave man the ability to transfer information over
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long distances in real time. The telegraph turned into the
teletype, and radio complemented the telephone as another
means t+or voice communications. And, the next hundred
vears were a world of voice and paper communications. Over
that time, our organizational structures grew up to support
a military commerce system whereby the flow ot infaormation
was paper from typewriters, and teletypes, and voice trom
phones and radio. Organizational structures and staffs came
to exist for the purposes of synthesizing information so 1t
could be presented to decision makers at the time it was
needed and in whatever format required. Moving information
was a labor—-intensive process, but it was relatively easy to
control the flow of information to the decision maker. the
infaormation float time was relatively slow, and people in
the organization could contraol the pace at which information
moved through the organization.

Over a hundred or more years entire organizational
cul tures developed around the art of mastering information
tlow. The gatekeepers were able to control the information
flow. The secretary controlled phone calls to the boss. The
paperwork moved only at the speed with which people could
write and type. The facsimile began to appear on the scene
in the &0s, but only t+or highly specialized applications.

Then came a technological development that was the most
phenomenal mover of paper information since the Gutenberg

printing press —— the photocopy machine. The late 60s and
&0
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/Us saw saw the photocopy machine use grow at rates that
were only surpassed by the amounts ot paper that
organizations were able to produce on 1t. The paper
intormation proliterated, and the staff decision packages
got bigger.

Next, the late 70s and early 80s gave us the word
processor. It became possible for anyone to type final
quality documents, make any changes as often as needed
without retyping the whole thing, and print as many copies
as desired. And the paper mill grew more!

Now, 1n less than five years, the microcomputer has
permeated our organizations. And what is it used for in
most cases?” To produce maore paper'! Why? Because the
organizational culture that we’ve develaoped aver the last
hundred years still knows how to produce and move paper
best, that is still the "comftort zone" of the
organizational culture. But things are changing fast.

Paper will be replaced by the network, while remnants of the
100 year—-old organizational information culture will have to

be dealt with.

THE NETWORKED INFORMATION-BASED ORGANLZATION

The move from the word processor to the microorocessor
15 a change +rom the confines of the desk to the rest ot the
organtzation, and to the world. It won’t take long for the

organic-ational culture to adapt to this change and discover

61

e ‘..

"-""' N -u" fh"h 3 n \'fh'C‘\n-'{ u‘\u nlbﬂ'?.n Amq A.Ab “C-J' "'..m N

N o J




B et S A A S Bl e bl dad Aap Lat 4 obh- ohd- e ahacuts-pie sid skt bt Ao gt At Selide s RekAnd okl kalaliabh ik
F‘- b Sed i gt Snde St Al Nade v i - b ’ .1
-. -

e
I L
s the value ot the netwaorked microcomputer. As the
T
>
ﬁﬁ orqganization reaches a critical mass of computing power on
-
Ty desks, 1ts users have a greater need to share files and
%
" . . I3 .
,‘: communicate. In the more innovative organizations 1t has
K-
¥ \‘.\
e already happened.
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{ and understanding how people interact and exchange
$

'fk information to reach objectives. The forward thinking

s telecommunications leaders are those planning and building
..:{ the networks for 1990 now. The networking battlefield is
~?{ )

N rich 1n small targets ready for quick ready, fire, aiming.

I-.
1%

;“ These small targets are the ones that can he shot quickly to
W get smarter on what exactly the overall vision of the 90sg
iy

IS
N should be.
L= '(‘a,.'
(" Today’ s telecammunications leaders must go beyond

Ve
:x{ technolagy to understand and facilitate the networking of
:i$ the future. They must understand where the organization 1is
i \.'.‘:
:) going, and maybe help get it there faster.
[*

e Peter Drucker talks about the organization of the

C

o
,i} future, the "information-based" organization that is rapidly
W
D - N . -

.N becoming reality —— "a structure where information serves as
;ég the axis and as the central structural support."® He talks
1, '»' -’

god
P)b about companies that reshape their management structures
1 ¥
- @0 around the i1nformation flow. An information-based structure
N .
Vbﬂ 1 flat, since the levels of coardination are eliminated.
o "

e
flﬁ Only the doer levels remain. Relate this to the military
Lo
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So much of telecommunications is nothing but watching
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organtzations of today. Would the coordination levels
remain 1n the intensity aof combat?

Drucker provides new thinking about the principle ot
"upan of cuntrol.” His premise is that that span aof cantrol
is not applicable to the information-based organization. He
says:

I call 1t the span of communications: The number of
peaople reporting to the boss is limited only by the
subordinates’ willingness to take responsibility for
their own communications and relationships, upward,
sideways, and downward. “Control," i1t turns out 1s
the ability to obtain infarmation. And an 1nformation
system provides that in depth, and with greater speed
and accuracy than reporting to the boss can possibly
do. The i1information-based organization does not
actually require advanced "information technology.”
All 1t requires is willingness to ask, Who requires
what 1nformation, when and where?

The point that Drucker goes on to make is that the
information-based organi1zation requires more “scloirsts” with
more and different specializations i1n all areas, and that
intormation rather than authority enable them to support

each other. That’s not any different than the troops 1n the

toxhole, or the M-1 tank crew.

The traditional military organization is modeled after
command authority. It tends to focus on a top-down approach
to dorng things. That might have worked in the Napoleaonic

day. when the masses were all equal and the focus was on

quant ity ard mags. But 1n today’s 1ntense wartare where
sinart weapons and quality 1s more 1mportant than quantity,
will 1t worl™ Drucker compares the i1nformation-based
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arganization to the tap-daown arganization:™

Infarmation-based arganization rests on responsibility.

The flow 1s circular from the battom up and then down

again. The information based system can functian anly

if each i1ndividual and each unit accepts responsibility:
far their goals and their priorities, faor their
relationships, and for their communications... The
information-based organization thus requires
high-discipline. This in turn makes possible fast
decisions and quick respaonse. It permits both great
flexi1bility and considerable diversity.

This sounds like the battlefield of today. The military
organization has always been an information-based
organization. What’s changing at a faster and faster rate
today 1s the introduction of networking and processing
power . In fact, for the first time we are reaching a point
where these added capabilities of computing and networking,
1f overlaid smartly within the organization, can provide the
real-time 1ntelligence sensor information directly to the
target killer at the pointed end of the spear.

In traditional organizations and early armies everyone
did the same jaob and brute strength was the main
contribution. Whatever knowledge that existed was
concentrated at the top. Today’s organization needs
1ndividual knowledge and skills. What each person knows 14
what matters, not what each person doesn’t know.* As the
accuracy revolution continues and we rely more and more on

smart, expensive weapons and mission systems, the demand

grows for more and more knaowledge at the front line, and

through the support structure.
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From an 1nformation flow standpoint, the peacetime
organization should not differ from the combat
organitzation. What computers and networbing demand 15 &
fundamental understanding of what people really do. Those
levels that merely coordinate will no longer he needed.
They will be replaced by the networked organization. Those
in the network will have special knowledge and skills to
contribute. This is the integrated organization.

What does this mean to the telecommunications leader?

More and more, we will see large orqganizational layers
disappear and be replaced by computers and communications
links.™ It is already happening in private industry. The
first people to get laid off, even in the large
well established companies, are the middle managers. 1he
mili1tary never has to balance the forces of modernization
with those of unemployment; we never have too many workers,
The corporate organization faces the challenge of what to do
with too many peaple, while the military services of today
ar e short of people. And the military needs the extra
manpower at the bottom, or the pointed end ot the spear to
vperate the mission systems we fielded in the 1980s. Where
will these shortages come from” The answer: From the
middle layers. MWe can and will end up restructuring through

networking.

e cantion against naive optimism. Networbing and
L . . .
S computers cannot fix an organization that 1« not orgamized
v‘:.v
‘G
Y
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right to start with. Information and telecommunicatiocons
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technology will only help the organization that is doing the
right thing in the first place. The most likely candidates
for new networking and telecommunications capabilities are
organizations or groups that are new or those that have
recently reorganized. In these organizations, culture and
boundaries of responsibility are either in a state of
disarray, or they are not yet firmly established. In these
situations, people are more apt to do what seems like the
right thing than what an established organizational
procedure or culture tells them to do. Here the
telecommunications leader must sometimes communicate
forcibly what technology can, and cannot contribute, and
then jump in and help make things happen.

Thus, the telecommunications warrior and the
telecommunications organization will play vital roles i1n the

integrated military organization of the future. The

v
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organizational network will have few geographical

RN
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boundaries, it will be world-wide. And, like the rest of

LA
r
e

s
a I

the militarv the telecommunications organication of the
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future ill have an increasing number of small,

self-sufficient expert groups throughout the organization,
claose to, and with, the operating units. The
telecommunications structure supporting the integrated,
networked organization will be streamlined and

decentralized, like the organication it supports.
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CENTRALIZATION WITH DECENTRALIZATION

Feter Keen emphasizes that telecommunications eliminates
the dichotomy that exi1sts between centralization and
decentralization. Telecommunications allows
decentralization with centralization.

The centralized organtization exists primarily to have
order 1n the decision making process, and unifarmity 1n
action. The military organization has become the classic
example of the centralized organization. As cur milirtary
cycetems and the world 1ncreased 1n complexity,
organizational groups with specialized skills and knowledqge
grew 1n numbers and size. Over time, the natural tendency
waz to add lavyers and centralize even more 1n an attempt to
control and manage diversity.

In later yearcs, the push has been toward
decentralization., toward pushing responsibility back down
the organizational chain where i1t belongs. Successes with
decentralization, like the Air Force Tactical Air Command,
show that responsibility can be shifted to make an
organization a bottoms-up rather than a top-down
organlirzation. All this has created the right environment
fur organizatiecnal change, and will help the ;ob of the

telocomminicaticns leader.,
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The i1ntegrated, networked organization 1€ a circle, not
a pyramid. Figure 6.2 15 an example. Like groups are
linked across gecgraphical boundaries making dictances of
little 1mportance 1n the overall scheme. In the fiqure, the
bo:ites can ei1ther be persons within an organization or entire
organizat:ons. The circles show how information actually
flows, both laterally and up and down the crganization. The

telecommunications leader should see circles, not pyramids.

INTEGRATE THE TELECOMMUNICATIONS UNIT NOW!

Don’t wait! Integrate the telecommunications
organization now. Use the ready, fire aim model and

experiment and innovate early. Eliminate unnecessary layers

ete s 4 LN -

in the telecommunications organization, and focus the effort
on networking in order to provide required combat and

peacetime support.
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The telecommunications organization that has a visicn

“~
.
F N

established and is doing active targeting and aiming will
understand and support any efforts to integrate and network
the organization. Begin by networking the telecommunications
crganization together as soon as paossible. The networked
0 telecommunications organization serves three i1mportant
purposes. First, and most importantly, you’ll learn lessons

quickly *hat can be applied throughout the arganizatiocn.

Second, it creates an effective, responsive organization,

“»/’s

o 4 'l'

helping to build a culture that supports experimentation and

v

change. Finally, a networked, integrated telecommunications

organizaticn is an example for the rest of the organization

..
AN YR
L

to follow.

e

L

Start setting a vision, firing, and getting the rest of
the organization aiming as soon as soon as you are confident
that your telecommunications organization i1s ready, but

don’t wailrt too long.
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THE ADVANCED TECHNOLOGY PEOPLE —— INTEL ON THE FUTURE

-+«. the wisest companies will set in motion early
planning methodologies that allow them either to
quantify the intangible benefits of a technology’s
potential, or to commit to it on the basis of
intuitive evidence.

—-— John Gant:z
Trying to keep up with telecommunications technology

is like trying to change the tires on a moving car.
-— Ancnymous

The link between the art of the pessible, and the

reality of the present is a fast moving train. Every
telecommunications organization needs people and an

1institutionalized process that are dedicated to painting

that moving train.

Designate a person or group responsible for tracking
emerging technology and making recommendations to
management. Today, the pace of change is too rapid to wart,
elrther tor sclutions from above, or for requests and demands
from users. The commercial telecommunications battlefield
15 15 rich with targets, lessons, and ongoing battles. What
1% needed 15 good 1ntelligence an the latest battle: the
players, the winners, the losers, and the latest directions.
rroun that antelligence will come smart decisions an what
targets the military telecommunications leader and the

norgontsation should arm toward.
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- This job i1s not something to be accaomplished on a

k 4

ate
»

part—-time "hit or miss" basis, 1t has to be a proactive,

{

full—-time responsibility. The ready, fire, aim model relies
on early commitment, followed by disciplined aiming toward
the vision. 1n a process like this, it i1s absolutely
essential to keep current and make necessary adjustments
quickly. Having a dedicated person or group doing this
helps the telecommunications aorganization in three ways:

the customer will get better and quicker service, the
organization will enhance its ability to deal with change,

and people will be able to keep up with technolegy.

SRR The responsibilities of such an internal research group
;éi must be tailored to fit the particular needs of the

5 organization. But, as a minimum they should includes:

A ~ Fellowing technology developments

~ Tracking lessons learned by others

— Doing market research

~ Erxamining new technologies

— Tracking standards

- Providing feedback to vendors on user needs

These are the people attending the conferences and trade
shows, and usina the services of the technology research

contract I mentioned earlier. These are the "street smarts'
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people, the intel folks. These people are the watchers of
the industry wars. These are the people articulating needs
to vendors and causing new products to come to the

marketpl ace.

How many people do you need doing this job, and what
type of people should they be? Probably the fewer the
better. The group might be one person, or it could consist
of an entire department, branch, or division. It all
depends on the size of the telecommunications organization
and i1ts mission. In many cases, responsibilities like this
fit neatly with the group responsible for planning. What’s
important is that these people are freed from the day-tu-day
pressures of direct operational support. They must be free
to focus on the future.

The kind aof people needed here are not necessarily
technical gurus. What is impaortant is that they are able to
communicate with the user, and that they understand user
needs. More important, they must have the ability to think
beyond the "bits and bytes" and synthesize a bigger picture,
or vislion.

The good technical leader will keep the organization
focused on the near term. Near term is anything after

today. Long term is anything beyond two years.
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FROTOTYFPING —— BRIDGING THE POSSIBLE AND THE FRACTICAL

The progressive organizations are those that
conceptualize new technologies and applications and work
them hard in a test bed or prototype environment. As soon
as they have some idea of they need, they know the best way
ta get smart quickly is to spend a few dollars and try out
possible solutions. From there, it becomes much easier to
understand how the need can be fulfilled, and to transition
quickly 1into an operational capability. Somewhere,
within the organization must rest this formal responsibility
for prototyping or "trying things out.”

This responsibility might best reside with the advanced

technology group, or it might better fit with an operating

unit, or even a separate group. _The real distinction
between the advanced technology group, and the test bed, or
prototype group is the type of responsibility —- thinking
versus doing. While the technology group is planning,
thinking and keeping current, the prototype group is doing
and implementing. Ideally, all these responsibilities
would, and can be, accomplished by the same unit. Just keep
in mind that prototyping or testbedding requires the best
technical "bits and bytes" people the organization can find.
Mix these folks in with the strategic technical thinkers,
and let them go!

It’s important to institutionalize the prototyping and

put some discipline into the testing and experimentina
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process. Have some clear goals for evaluation and establish
a time frame to get smart and try something. Focus the
efforts on known mission needs, or areas where the
requirement is still fuzzvy. Don’t wait until crisis or war
to find out what is needed, try some things now.

Une caution. Don’t let the prototyping become a
process af playing with the latest and greatest. There’s
not time to play if there’s a better way to do it in combat.

Think about how telecommunications should work in a
combat situation, and do prototyping and testbedding to
simulate that combat scenario. If possible, take prototypes
to exercises and deployments. Get as much realistic
feedback as possible.

One person with a microcomputer can be a testhed for
certain needs.

This entire method of tracking technoloay and trying 1t

out is essential to success in the ready, fire. aim process.

When change is occurring as rapidly as it is today, the user
needs to be able to get smart quickly in order to articulate
meaningful requirements. It is the telecommunications
organizatian’s respconsibility to be proactive player in
this learning process.

Figure 7.1 shows what @ call the generic "knowing what
you need" curve. It takes a certain amount of time to know

the requirements well enough to be able to articulate them

and commrt to a solution. The “knowing what you need'" curve
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tﬁ; follows three stages over time.
~
- Stage I starts when a need starts to become ocbvious to a
}j few thinkers. This stage usually progresses rather slowly
Eﬁ as momentum builds and people begin to understand the need
N3
0 for a solution.

) Stage 11 is where things start moving faster. The

_§$ requirement begins to be understood well enough that people
& can define its scope. The organizaticnal elements get intc
:, agreement on what the need i1s, and a desire builds for a
:{ B solution. Stage II ends when at least 80 percent of the
X need gets defined, and it becomes time to commit to action.

; Stage III is the action stage. This curve recogni:zes

'QE that not more than 80 — 90 percent of the need 1s completely
’ defined by the time one should commit ta action to solve the
-t need. I would argue that few if any requirements,

};i especially in telecommunications, are ever 100 percent known
3 at the time that commitment to a solution should occcur. The
:; key is to know get to stage three quicker.

EE i Figure 7.1 shows that if these stages are allowed to

‘if progress at a normal rate, without any external influences
éE things do not happen quickly. This especially applies in
%2 the area of telecommunications and computers if the user
v
J;: does naot understand changes in technology, and what

a
RS CN

solutions are available to fill longstanding needs, or

better ways of doing something.

s
; ¥




WO P T W UV Vo TR TS D U R T T T R e g TS TR T R T L aea g s s A et b b ok g
-
.

oudh aandh aublh aahd addh i ol o AR e R S 7‘1

)

There are three ways to qet to stage III, aor the point
ot knowing what you need, and being ready to commit to

action:

1

luickly, by way of a crisis or by combat experience.

- Faster, through prototyping and testing.

- At the slower, normal rate as shown above.

Figure 7.2 shows these three ways of getting smart an
the curve: the crisis or combat curve, the protctype curve,
and the normal curve. The slower rate might be acceptable
in an area where change is relatively slow and one can
"afford to wait." But, I would argue that is not the luw:ury
one has in a fast moving scenario like today’s

telecommunications environment.

Refining requirements is "painting the moving train."
And there can be a bhig difference at the margin, especially
when you get there quicker. “"Letting things happen" won’t
get you there.

In the ready, fire, aim process, this concept of having

people tracking technology and testing concepts is aiming at

EAS

bl

its best. This ‘"tracking and trying" approach is the

j.

'l

intelligence process that makes sure the targeteers, or

.
L

users, shoot at the right targets. This intelligence

ELS LSS
:.";“_:‘.;5;.;

shortens the ready phase so the firing can begin.
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e CHAPTER 8

o MANAGING CHANGE

o

Eﬁ CREATE THE FUTURE —— ONE TARGET AT A TIME
\

'ﬁ Change 1s a praoblem, an opportunity, and a

% respaonsihility.

%ﬁ —— Peter Keen

) Most peaple like those changes they have caused
W to happen, for they are adapting as they create
hf the changes.

\, ~— George Odiorne

W

4

L

U Since telecommunications is in the business of
b

5

f: collapsing the information float, the name of the game is
[

; *l

change. When referring to hitting targets, I emphasized

o~

earlier that ready, fire, aim is "doing" rather than

1

:
-
D)

‘ﬂ% The concept of ready, fire, aim is to anticipate and
’b make the tuture happen in increments, rather than waiting
WK

) "‘p

(AN and hoping for the "big bang" to happen all at once.

®

Ei: Nothing can be more fun and challenging for the technical
N

ig leader, especially if the arganization is learning and its
o

.3; culture is adapting as i1t maves toward the vision of the )
- @

- future.

AR

%
fﬂ; The viston and architecture provide the frameworl for
%+ Wl

"h
S getting to the future. Any vision requires change, and any
:f change introduces uncertainty, or threat. The important
o

o

"' »

n 80
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o

“"waiting and hoping." This chapter talks about proactive

change as a vital part of the ready, fire, aim process.
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role tor the telecommunications warrior 1s to turn that

threat 1n to an opportunity. The sooner the organization
“lives the future,” the sooner the threat of change will
turn 1nto the opportunity for action. The ready, fire, aim
process warks by picking some targets to shoot at early,
getting people throughaout the organization aiming at these
targets, and then locking at the results quickly, and with
purpose. The result —-- getting smarter, quicker' There are
any number of ways to do this, depending on the size and
scope of the target.

One way 1s to start a few pilot programs, and use the
recults from these as milestones for subsequent actiaons.
Anothoer approach might be to assign a few people to
experiment with new technologies and recommend future
tour ses aof action. Whatever happens, early experimenting
and 1nnovation must be the narm. Recognize that things
mrght he slow at the start. And whatever you do, don’t
force chianges on the organlzation overnight based on a few
car 1y Luccesses ot experimentation. Get same small targets
vt Gf the way, and then learn. Unless you’re 1in combhat or
rer L and have no chovece but to act quickly, a more orderly
change pracess will produce far greater results.

FORCED V4G, NATURAL CHANGE

In the boob & PFASSTON FOR EXCELLENCE, Tom Peters and

MNancy OQustan taltk about the benefits of "natural diffusi1o0n”

e 0 proacess ot "forced change. In ftact, they say forced

1
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change 15 the single most important reason why new programs
fail. What occurs 1s that an aorganization experiments, ar
1nnavates and "hits a target"” early. Then one of two things
can happen.

The statt gets word of the success and mandates its
1mmediate implementation throughout the organization as socon
as poussible. Everyone then works under pressure to
1implement the change and twa things happen: The "not
invented here" syndrome takes over and people naturally
resist the change, and failures occur either hecause of
unique circumstances or a host of other factors. The
organization spends a lot of time and energy trying to keep
things on track, and the end result i1s some state nowhere
near the desired outcaome.

Figure B.1 1s redrawn from the book A FASSION FOFR
EXCELLENCE. The graph shows the effects on an organization
for forced versus natural change.

The second, and preferred outcome from such an early
1nnovation 1s a process of "natural diffusion" whereby
things start a lot slower, but build at a faster and faster
rate as the champions develop within the organization and
mat e the change happen. In the natural diffusiaon approach,

the ;ob of management i1s coaching and encouragement, one of

82
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building increasing commitment over time. Ur, as teter

Feen points out, the best way to get radical change 15 to
balance top—down commitment with bottoms-up experimentation.
The result of this natural process ends up being more

change, quicker.

THE AIMING FORCES OF CHANGE

Change isn“t a quick, or one-time fix, it is a
continuous process of staying ahead of the curve, and
bringing the organization and the culture along with it. It
i1s many diffusion processes all going on at once, all aimed
at different targets. How does this fit into the ready,
aim, fire concept?

Consider the process of managing change in the ready,
tire, aim philosophy as managing the weapon’s aiming signals
or forces. One j;ob of the telecommunications warrior is to
communicate forcibly the rationale for changes and to
understand the forces which act, both to keep a desired
state of outcome from happening, and to make it happen. In
an earlier chapter, I talked about the three organizational
forces of the mission, culture, and technology. ool at

figure B8.2.

84

\ . <o
AJLQ: iqﬁmd{Adm



. g ol A i
WWF,-V-Y-‘W-F.W-(-Y“—‘ Laa aa b s bbb bbb ithih
o

THE AIMING FORCES OF CHANGELE

Training Slow down

Go faster
Cul tun

PLANNING — DOING ——>
AIM

READY FIRE

TTME —>>
Figure 8.2

¢
5

" '.’
\) --_5, s

Pl <
>

<
h a5

'_.x"'l . b

LI A A
R AR

)

s

AR

. . L S L e ot B RSN > o]
Cartar e MR I S e e e "o Lo WEPT TRy WU ot
'f‘:‘ o :VJ:‘}P::-'.* ) e mm_{,}l’ PEPE " YN r.ir.ﬂ_n.'hhh.{\-u RIS SV WP W A o

"l

el aad Sl thale e e




-A186 679 READY FIRE AIN- MANAGING TODAY’S TELECOMMUNICATIONS 272
TECHNOLOGY FOR TOMORROW S WAR FIGHTING NEEDSCU) AIR

COLL MAXWELL AFB AL J R OPFER MAY 87 RU-ANC-87-158

UNCLRSSIFIED F/G 25/5

O A -




N

il

e |

o

T'FFEEL o

EEEE

||||| 2

7 s
s it

[
[ ]
rr

r
re

-4
o ¥

I\)

- 5 e
e @ R

ol Bl

o)

L

el s

-
-

NPT -
.e' ll Hahe, ‘AC..-M B XN e (i "’

"R .
ﬁ;‘ lq‘ X .!'a‘.!l" ' " t""* :&‘Q"’h ' ’.:"‘!'A =




8 T L T T T T 0 O A v e fan ka® o) "'vw'n"v-‘-'T
)
s,

Ao

N

¥ 5'

; : Many organizational forces are acting in all directions

Y )

..|'

;h' on the weapon. Some are forcing it to hit the target

@r: sooner. Others might force redirection to another target.
&,
7,

And still other forces are just acting independently., which

l.

.
2
-
L

if left unchecked or not counterbalanced with another equal

1

ath - . .
SW; and opposite force will cause the weapon to not hit any
L)

:\J target. Training can be one of these counterbalancing,
..'

O

U aiming forces. The technical leader must be the master
“g, wizard aver all these forces, the weapon’s guidance system,
i

v F. ) X .
»f& pulling whatever organizational strings necessary at exactly
‘;‘ the right time to make sure the weapon hits the target.
‘;; Thus, the fun and the challenge of managing change.
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CHAPTER 9
USERS AND COMPUTERS —-- AIMING AT ITS BEST
The people who know the most about any job are the
people doing it. ’

~- John Naisbitt and Patricia Aburdene
RE-INVENTING THE CORFORATION

Never underestimate the power of the frustrated

user.
—— Opfer

Find out what the users need, and give it to them. If
users don’t know what they need, help them decide. There is
no reason why technology should complicate someone’s job, it
should make their j;o0b easier. In three sentences, that is
the message of this chapter.

Why users and computers? Because users, cambined with
the power of computers, are causing the most dramatic
effects on today’s organizational needs and structures. As
the level of computers in an organization reaches a critical
mass, and as more and more user—-friendly software
capabilities become available, users’ needs will change
dramatically. There will be a greater incentive, and need
to electronically communicate and exchange information in
the form of text and files; and even advancing beyond words
and numbers to graphics and pictures. Adding
telecommunications capabilities to the organization’s
user—computer environment does not result in a one-for-one

cause and effect relationship.
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As mentioned earlier, the results are organic. Just two

persons with communicating computers can collapse the

. T R S ———— - ——— T

information float, not only between themselves, but among
other areas of the organization. As people using computers
gain telecommunications capabilities, changes begin
occurring everywhere throughout the organization. Advance
beyond persons to work groups and departments, and the
results will be dramatic —— and it won’t stop there!

Where are the computers? The computers are everywhere,

frcm the microcomputer in the office to the battlefield

!
{
:

computer in the fighter aircraft, tank, or ship.

FROM THE OFFICE TO COMBAT
Likewise, the winnergs in combat will be those who

successfully collapse the battlefield information float

through better telecommunicatians. Think about the effects
of linking smart weapons systems together directly in ways
we still only conceptualize about today.

Modern weapons systems rely on "“smarts" or information

to be dispersed all over the battlefield. Success in a

{ future war will depend our ability to get the information
distributed to where it’s needed, when it’s needed. In the
intensity of today’s expected high-technology war,
information will only be of value at a given paint in time,

and at a certain place.

88

L) CECAAC VYol D) i) PSP e Y "_-‘,ﬂ"l'. ('
Lm}:-.'-:Q-:i-rL-r.L-r;'.ﬁ-cZ.{-uﬁ-(h’.-i‘,i»&wx.-.-,,' DX I



W e

And the real combat people who need the right
information aren’t only those sitting in the command posts,
they are the fighter pilots, tank commanders, and myriads of
combat fighters with smart weapons systems, having the
real-time need to access and share information. Combat
pilots flying 25 million dollar fighter aircraft, and
carrying half million dollar missiles can’t afford to wait
for voice instructions from headquarters or the ground
before making very move. The same is true for the ground
combat troops with smart weapons in the high-intensity,
high—technology war. Combat troops need more than voice
communications, they need smart information links. If we’re
to realize true productivity in war, we need to move beyond
just voice communications to real—-time radia linkages of the
weapon systems and their computers. 6And, as we learn how to
deploy and use these real time combat computer—-to-computer
radio links the effects on war fighting will be astonishing.
For today’s combat troops, any less of a telecommunications
capability is not adequate. Fortunately, we haven’t yet had
to fight any high—-tech, high-intensity wars, but Tom Clancy
explains what we can expect with the following words:

What modern combat lacks in humanity, it more than
makes up for in intensity.?

The mast important users are those at the "pointed end
of the spear," those who have to fight the battle. All

requirements should start here, and work back through the

89
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war fighting aorganization. The peacetime
telecommunications needs differ from the combat
telecommunications needs, but both must complement and

support each oaother.

COMPUTERS CHANGE EVERYTHING

The costs of handling information have not risen over
the years, in fact they’ve prabably declined.* The trends
for the private sector indicate that a computer will be on
every desk by 1990.> Given the continuing decline in the
cost of desktop processing power there’s no reason not to
expect the same to be the case for military organizations.
The computer distributes power from a few positions at the
top to users who become responsible for action throughout
that organization. There is no precedent for such a radical
change as this in an organization. The real capability of
all these computers is naot in their stand-alone processing
power, it is i1n their untapped capabilities to become
communications and netwarking devices. As users realize
the power of the communicating computer, the
telecommunications leader hetter be there to help, or better
yet —— be ane step ahead.

The more information we have the more we need to

be competent thinkers. This is the quandary of the

1information society: We have an overabundance of

data. But we lack the intelligence, the thinking
ability with which to sort it all out.*#
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&ﬁ The computer is having, and will continue to have, a

L}

;qﬁ profound effect on how we handle information and how we make
2*& decisions. Peaple have only begun to understand the

:‘g decision support paower that the camputer can provide. The
ﬁJ: only way to become better thinkers will be to advance the
14} R computer beyond a text-only to a visual capability. Let’s
_ég examine where we are and where we’re going with computers.
lﬁw The tools and capabilities that executives need most

involve communications. A Hewlett Packard study found that

top executives spend 61 percent of their time in meetings,

»

()

Wy 25 percent on the telephone and dictating, and 6.5 percent
::; analyzing information from aothers. Middle managers and
K.’

E& professionals spend more time creating documents and
}ﬁﬁ gathering and analyzing information, but, all managers still
}Si devote a considerable amount of time to meetings and
g;i commuinicating information.® The real power of computing is
ﬁ ; 1n communications and networked caomputers.

;?; Until recently, the desktop computer has done little
%&E - more than provide advanced record keeping and word

::i processing capabilities. For senior executives, the

‘E: computer has been of questionable value unless one was an
'$E expert typist, or had a need to do spreadsheet analysis.
fsz What has bheen missing i1s any capability to synthesize

'b tnformation easily, and then use that information to make
1pe
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f§ decisions. The desktop computer has been a text-only system
bﬂ with little capability to present other types of information
gr in any easy, or user—friendly, manner. The problem is that
# executives need more than spreadsheets, statistics, and
¥
{% text. They need opinions, facts, and other information from
3hi people throughout an organization. )
%k As computers gain in processing capability and software ]
e catches up to hardware advancements, the limitations
%f mentioned above will disappear. We are seeing growing
%L ; acceptance aof the icon driven and multitasking software
%s which allows the simultaneous user interaction with text,
j;, images and graphics. Why this acceptance? Because for the
159
gg first time, integrated applications are becoming available
P
::h on the desktop. People will use computers more when they
:iﬁ have two capabilities: meaningful information for decision
:zi support, and the freedom to move from one application to
E§ another, easily and quickly. Most people are “interrupt
g@ driven." They move from one project or thought to another
? as the needs arise, and then go on to something else when
W interrupted again.® For the first time, desktop computer
.i' software is providing this multi-tasking capability to j;ump '
g{ instantly from one application to another. Also. for the
P first time the desktop computer is breaking beyond the
E;: text-only barrier to give picture and graphic capabilities.

One picture can be worth a thousand screens of words and

numbers.

AT, YR,y Y T N R e Ay W L N T
P T R R e e



Finally, the real value of the desktop computer will not

} be realized until high-speed networking capabilities become
é readily available to the user. Then the desktop computer

t will become an information device that is networked into the
é organizational information structure —— the integrated

y

;g organization.

K Technology is heading to a point where people throughout
; the organization, regardless of geographic location, will be
é - able to easily transfer words, images, and drawings through
:z networks —— nearly instantaneocusly —— almost as easily as

\ they can draw the information on a paper. And we know that
.i we’ll fight any future war with drawings, images, and

:n pictures, not extensive textual messages.

.

p:

?' TODAY’S USERS EXPECT —— AND DESERVE -- MORE

v The days of technocrats controlling the flow of

9 technology to the users are over. Today’s users need more

{ telecommunications to satisfy diverse requirements; and they
K

: expect more, sooner. Telecommunications leaders will be

: promoted not on how well they study the problem and document
\

S the actions needed to get the user a new capability; but on
-q how well they understand the mission needs, get a handle on
'j technology, and put a capability in the hands of the user—-—
;3 quickly.

'};ixbﬂxaaﬂﬁﬁlﬂlﬂﬂbQHZJ
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Before, the telecommunications corganization’s mottao

might have been: "The less 1 hear from the user the
better." Now it’s: "How can 1 better understand the user’s
needs and work with them to give them a capability —— NOW?"

Alsoc gone are the days of extensive experimenting in the
laboratory or the back rocom, then delivering new
capabilities to the user years later. Now, the fielding of
new capabilities is a continuous process of change and
capability enhancement through user hands—on experimentation
and innovation. Today, the technologists need to be close
to the users.

Technology no longer changes in slow spurts, it advances
in a continuous process that sometimes grows in leaps and
bounds, other times it slows down for a while. But
technology advances are always evolutionary, and often
predictable. The result of this continual evolution presents
the telecommunications leader with an ever—-changing plate of
"mix and match" capabilities.

And the users know this. They are more technologically
sophisticated and they understand that constant change is
now the norm in telecommunications and information systems.
They understand technology and what it will give them. As a
result, user expectations are also changing. They knaow that
its no longer like before where they merely waited for the

technologists to deliver new capabilities, all at once.
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Users expect some part of that changing telecommunications
technology and capability now.

This approach not only requires vision and some idea of
a final architecture; it demands a telecommunications
organization that stays current with the state-of-the-art
and emerging technologies. Get the users involved now in
planning the architecture and the vision and help them in
defining resulting requirements. It takes a continuous
interaction with the users to find the best way to meet the
needs by building a capability one target at a time.

Here is where the advanced technolagy people play a key
role, both in tracking emerging capabilities, and in staying
close to the users. These people, through their knowledge
of what’s going on in technology. and their responsibility
for testbedding and prototyping, should be the vital link to
the user. And the process can’t be sporatic, it has to be
a one of constant aiming, both by the technologists and by
the users. It is a process of being ready, firing, and then
doing constant aiming and adjusting to the targets on the
battlefield accordingly.

There is no one single telecommunications solution that
meets the diverse requirements of today’s information
environment. It is usually a combinaticon, or "mixing and
matching" of components, software, and networks which best

satisfies the user needs for information transfer and

access. And, many times it’s not develaping anything new,




but adapting off-the-shelf hardware.

An initial capability might be a few modules of
capability, or networks; then, as user needs expand, or as
technology develops, capabilities can then be added. This
"mix and match" environment builds capabilities
incrementally as technologies become available, and as
users’® needs are better refined and understood.

Never underestimate the power of the frustrated user.
This is true for new capabilities, or for users who don’t
get any new capability at all. Today’s military users are
more technologically sophisticated, but they shouldn’t be
expected to have advanced degrees in technical jargon to be

able to use new capabilities. User involvement builds user

commi tment, and puts users higher on the learning curve
sooner. Even a naive user should be able to use a new
capability on their first try — this is the true test. If
& new capability takes the user out of their "comfort zone,"
you’ve probably failed. Early and continuous user
involvement will keep this from happening.

Looking at the other side of the coin, no user
involvement or giving no new capabilities to users will also
be disastrous. Today’s users won’t wait for the technical
gurus. If they perceive that the technical providers are

too slow at providing, they might very well do it

themsel ves.
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USERS NEED YOU, BUT THEY WON’T WAIT FOR YOU

ATYT was successful at providing universal service under
a monopoly far 75 years until advances in technology gave
customers more choices than the Bell System was able to
provide. Users weren’t willing to wait when other choices
were available. In the late 12460s certain members of the
Bell arganization began tao realize that it’s structure and
management procedures were inadequate to respond to

- accelerating change.” No longer could one organization

expect to satisfy all user needs in a diverse world of
information technology. Users went with other choices. and
the rest became history.

One thing you can’t do is control the flow of technalogy

to the users, especially if they are ready and you’re not.

If users perceive that telecommunications organization can’t
provide them with capabilities fast enough, they’1ll begin
looking elsewhere. Most of the military telecommunications
technology is off-the—shelf, and industry provides many
options. Smart users will learn how to take advantage of
these options if telecommunications leaders can’t fill the
needs. It’s simply too easy to do. The result might be a
happier user sooner, but only for a short while if the
users’ technical choice was wrong.

On the other hand, it might be best to divest your

telecommunications organization from organizational
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requirements that you cannot meet if users have a better way
of getting a capability. Just be sure of the overall impact
on such a decision. If the standards and future architecture
are adequately outlined, and the requirements well
understood and defined, the users might not need much help
from the telecommunications organization. In most cases, 1
would argue for at least minimal involvement on the part of
the telecommunications organization. If nothing else,
define architecture and the minimum interface standards that
apply. Then, in the future, all networks can easily

interface to form the integrated organization.

READY, FIRE, AIM

"The user knows how to do it best." There is a paradox
here. The user might know how to do it best, but the
telecommunications organization might have the tools or the
knowledge to put together better capabilities than users
could envision —— capabilities that both meet today’s needs,
and allow for tomorrow’s growth. The key to successful
ready, fire, and aiming is to get joint user and
telecommunications organizational commitments to action --—

not separate commitments.

The whole concept of ready, fire, aim is to implement
new capabilities and technologies in stages, and to learn by
doing and trying as the organization advances toward a final

vision. Users are critical players in this process, not
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only at the final implementation stage, but also in the
early planning, experimentation, and innovation stages.

The users need to be involved in hitting the early
targets and in doing early learning. This is not something
to be left to the technocrats. Oftentimes the users just
want a Chevrolet, and the technologists try to give them a
Cadillac. Worse than that, is the situation where the users
don’t know exactly what they want while the technologists
wait. It is the responsibility of the technical leader

- to assist users in defining the needs, to include trying out
the solutions.

Earlier, I talked about the value of knowing the three
organizational forces (technology, mission, and culture),
and controlling them as you move the organization toward the
vision of the future. The way to succeed in the ready,
fire, aim process is to get commitment from the user as

early as possible in the ready stage.

Figure 9.1 shows the ready, fire, aim stages with "Level
of commitment"” on the left axis. Near the top of the left
axis is the "action line." Successful target hitting
requires a high level of commitment from both the user and
; the telecommunications organization. This figure shows the
p; way 1t should work between the provider and the user. The
telecommunications people are committed earlier, with users
coming on board socon thereafter. No firing, or action takes

place until both are committed to action. In fact. the
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users should be the ones doing the firing toward the target.
After firing, and as the organization heads toward the
target, commitment will waver as other demands and
arganizational forces affect both the telecommunications
organization and the users. It’s the job of the technical
leader to insure commitment doesn’t drop too low on either
side without both sides fully aware of possible results.

The earlier that both are committed, the better. If
only the telecommunications organization is committed, the

- effort is probably headed for failure. Likewise, if only

the users are committed serious praoblems may result. By the
time you’re ready to fire, you’ve advanced bevond the
planning stage to the action stage, and if one or the other
is not yet committed to action, you’ll probably miss the
target.

Sometimes it might be better to for both sides drop
their commitments and let the weapon go on its way. Maybe,

as the organization got smarter, both users and providers

found out that a particular target wasn’t worth hitting. i
Many factors could play here. A significant technological
development might override the need to hit a previous
target. On the other hand, hitting the target might be too
risky at the time given a slower than expected rate of
technology advance. Knowing when to let the target go,
either in battle or in telecommunications, is the mark aof a

great leader.
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CHAFPTER 10

ELECTRONIC MAIL —— EVERYTHING STARTS HERE

Managers spend as much as 60 percent of their time
communicating with superiars and subardinates. In
this context, efforts to automate should concentrate
not on the typing efficiency of the secretary, but,
instead on the communications flow to and from the
executive,

—— John Diebold

M Electronic mail, or E-mail, will increase an
¢
o
‘:4 - organization’s productivity more than any other
.\'1
[}
N implementation of new office technology, and it’s easy to

do! I dedicate an entire chapter to E-mail because no other
technology is so fundamental to the networked, integrated
organization.

Why do it? Because electronic mail, or E-mail begins a
process of personal networking from which all other
networking can, and will, develop. E-mail puts into a

- personal perspective the concept of the information age. It
gives people ready access to the knowledge of others, and

allows them to share timely information that paper documents

and the telephone never can provide. Most importantly, it

collapses the information float in those organizations that
are using it, making them competitive and productive. If

you’re not already into E-mail, your organization is behind.
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This chapter explores the value of E-mail, deals with
some common perceptions, and gives ways to start quickly and
easily —— now!

Until recently, mankind has had to communicate in one of
two ways: by voice, or by paper. Voice communication is
instantaneous, while paper communication moves at the speed
of the carrier, or transportation system. If distance keeps
us from communicating face to face, we have three options:
communicate by telephone, communicate by paper, or don’t
communicate at all.

Unfortunately, given the choice of paper or the
telephone, one often decides to do neither, and nothing gets

communicated.

The telephone, as means of communication, has
limitations. First, the speed of information transfer is
dependent upon the speed of the spoken words, usually about
S0 bits per second in any language. The telephaone does not
allow very fast information transfer, nor is it very easy to
accurately portray visual patterns or pictures. Secand,
telephone communication, being spoken word only, lacks the
ability to be stored and checked later.?! Last, a major
limitation is the "one-sided, caller oriented nature"= of
the telephone system.

Today’s information technologies move beyond the
voice of the telephone to visual information. People

acquire 15-20 percent of daily information through what they
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hear, and 60-80 percent through what they see.™ Add
capabilities like graphics, images, and pictures to the
electronic process of information sharing and efficiency
takes on a whole new meaning. E-mail is the first step in a
process of changing the way people communicate and share
information.

In today’s complex organizations, people don’t make
many decisions, or take action alone. The decision process
is based upon interactions among many people in the
organization. The decision maker relies on knowledge,
opinions, and facts provided by others within, and outside,
the organization. How do these interactions take place? To
date, it has been done mostly by paper or voice. And paper
has become the name of the game. We’ve come to accept the
information float that paper gives as the cushion for not
having to make decisions or take action quickly, hardly
something we can afford in today’s combat situations.

How do we move information: voice, or paper? Until the
mid-1800s, all communication was limited to the speed of the
transportation system —— how fast someone could carry it.
Then came the telegraph and telephone, and for the next
hundred-plus years, any communication that could not be
moved electronically —— that is paper —— moved at the
speed of the carrier or transportation system.

To standardize the way that senders presented paper

information to receivers we designed forms. And forms
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became the culture —— memo forms, request forms, work order

forms, suggestion forms, and on and on. The way to get
anything done was to put the infarmation on paper, and let
the paper move through the transportation system. Feople
were assigned jobs just to move the paper information from
sender to receiver.

Today’s information systems and networking capabilities
make it time to change the organization’s culture from one
of moving paper and waiting to one of moving infaormation and
making things happen.

The solution is to Start somewhere naow. Even the
smallest beginning will be the catalyst for bigger changes.
The solution lies in networking the islands of computing
power that now exist in every arganization, and even most
homes. Just take the simple concept of the in-box and make
it electronic. It’s not that difficult to do, all it takes

15 a vision, commitment to that vision by senior leadership,

and a willingness to try.
Everyone will agree that the information society is

real. Some will say it’s developing, and others will say

that it’s here. What will the networked organization look

like and how will it function? Few agree on the ultimate

outcome, but all agree that methods of moving and sharing

information will change. E-mai1l bridges a significant gap

bhetween the telephone and the paper method of intormation

trancfer.
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CAT
| WHAY IS E—MAIL?
33 E-mail is improved people communication and information
g |}
o sharing. It is a subset of what many call office
3
fﬁ automation, but it’s not office automation in total.
L0
:i E-mail is a way to send electronic messages directly to
hh another person via a computer or terminal keyboard. It’s an
%
[ |
*; electronic replacement for the physical "in" and "out"
S0
M‘ boxes. Incoming mail is stored in the user®s electronic
in-box until the persaon lags onta the E-mail system and
f \-"\
e
j\ - reads their mail. After reading the message, the reader
Al
-
f: has several options, some of which might include:
4a
ra — Reply to the sender
| "-::‘
‘:: — Forward the message to ancther person, or organization
hY
‘34 — File the message
3._ — Print the message
¥y
b
b —~ Erase the message
~l
' - Create a new message, letter, document, etc.
-fa These are minimum capabilities of most E-mail software
[}
D
‘g programs aon the market today. The more sophisticated
)
>
o
e packages allow complete multi-page documents to be handled
o
R via the E-mail system. This might sound like a basic
%
f: description of E-mail, and maybe even a little too basic for
. ".-.
W the telecommunications leader, but that’s exactly what the
@
o user needs to understand the value of electronic mail, not a
..
3{ lot of technical terms and descriptions.
e
e
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E-MAIL CHANGES THE WAY FEOPLE SHARE AND REACT TO INFORMATION

With E-mail, the receiver’s access to information and
their ability to respond to that information changes.

Voice communication is dependent on the sender and
receiver either being face-to-face, or on the network at the
same time; not too difficult, given the ubiquity of today’s
telephone. Voice communication is real-time, the time of
communication usually chosen by only one of the
participants. There is usually no record copy of the voice
communication, and the results are left to the
interpretation of each participant.

On the other hand, paper methods of communication have
physical caonstraints. Hardcopy communications require the
recipient and the paper to be in the same place at the same
time. And it usually takes time; labor, and energy to get
the paper to the recipient.

With E-mail, the situation changes. The information to

be sent sits in one place —-— usually the computer --
waiting for the receiver, or receivers, to read it. Add
networking, and the receivers can he anywhere. The
important point is that the receivers gets the information
at the time aof their choosing, and they can answer
immediately. The "information float" gets collapsed to the
degree that the sender and receiver want it to be.

Information flow no longer depends on the speed af the
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labor—-intensive transportation system, from the truck that
drives the mail to the staff people acting as gatekeepers.
Whatever information is available in electronic form to
the receiver can easily be modified and re—used without
retyping.
And E-mail is ubiquitous. It is possible to send an
electronic message to all offices or people in an

organization at once, and all will have simultaneous access.

o Just make sure that all in the organization have E-mail

0‘ _-

';&: - addresses, ar accounts. Physical constraints keep many from

s

? \ respanding or acting on paper information at the same time,
v

3

{¥_ but not so for E-mail. Take away the physical constraints
K

*}tr of paper, and add synchronization and harmony of action with
SO

:‘i” E-mail.
[ 4
kY

A%
>
:ic E-MAIL IS THE FRAMEWORK FOR FUTURE METHODS OF NETWORKING
o0
PR =

'J%f The way to be ready for the future information
??- technologies is to create an environment now that forms a
SO
‘W
j;ﬁ culture guickly, and then strategically maoves that culture
1)
K toward the future vision.

®

To understand, let’s take a look at the future.

)2

;2&: Industry predictions say that a terminal, or microcomputer
; ", ‘_.r

LAY 3 .

o will be on every desk by 19?20. Most progressive

U

i organizations already have reached that state. Developments
A :.,-‘

f{? in software now allow images, and graphics to be added to
.

fﬁz tertual messaqges. And, it will soon be easy to draw or

At
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3 sketch an idea and immediately send it to any other person’s
N terminal.

Get an E-mail culture and network established now and it
- will provide the foundation for the future vision. 0Once

people start moving information electronically, the rest

; follows easily.

The telecommunications warrior®s job is to help create

" an arganization that moves information the same in peacetime
4 as 1t will on combat. We won’t fight the next war with
paper, but we will with the right information.

Starting an organization on E-mail is easy. Like most

new technologies, the speed of implementation is directly
:? proportional to the degree of use by the boss. In other
E' words, E-mail should start at the top. The key to
%, successful implementation is to keep it simple and easy to
) use. 0Other major points to insure successful E-mail
3 implementation are:
K - Commitment to make it work
0 ) - Training
-; - lLeaders who use it after it’s installed
f - Procedures and policies supporting it’s use
:; A good E—mail capability is as ubiquitous as possible.
;f It’s no good if people can’t talk to those who they need to
‘f talk to to get the job done.
‘E Give everyone in the organization access and an account.
7: If you can’t right away. at least give an account to each
E 109
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"W office. The microcomputer is commanplace in most

wf

W&

%{ organizations, and there is no need for a good E-mail system
“ﬂ to have a terminal on every desk. Just provide access at a
N

5% common location.

N

R

)

[~ SOME ELECTRONIC MAIL MYTHS, PERCEPTIONS, AND AMSWERS

-*“

k™

‘i: 1. People, especially senior executives., won’t type an
B

bt a keyboard.

:“ True, maybe a few senior leaders are not yet

b _

5‘5 comfortable using a keyboard, but these numbers are

k)

:3‘ dwindling fast. Most fears of the keyboard use go away as
'%? soon as a user understands the value of E-mail and how easy
S

$$ it is too communicate via this method. One only has to be a
N
W "hunt and peck” typist to use E-mail. Most E—-mail messages
-

%ﬁg and replies are no more than two or three sentences long,

:% and few ever are longer than one computer screen, or 24

'

:3‘ lines, especially at the senior manager levels.
1'.

e

Hﬁ: 2. It’s too impersonal. It will keep peaple behind desks
v

o .

-‘ﬂ when they should be out with the peaople.
3 Just the opposite happens. E-mail complements the both 1
Ay
A > telephone communications and "walking around the
N “ 1
iyt
.2H organization.” It actually allows more time to get out of
;ﬁx the office, but yet still do the vital communications
£y ) P
L)

¥ﬁ necessary to keep things running. The more one uses E-mail,
O

the more people it’s possible to come in contact with. The
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. speed with which a person can deal with E-mail traffic is
faster than personal contact. Sure, 1t’s possible to sit

ik behind the E-mail terminal all day not interacting

personally with any people in the organization. But, I

would argue that E-mail doesn’t make one stay behind the

desk, 1t allows one to get away from the desk more. If you

stayed away from people before E-mail you’ll probably be no

better with people after E-mail. At least you will be a

better informed recluse.

I. It’s too easy to bypass the chain of command.

A good E-mail system should provide a means for anyone
to talk to anyone, regardless of rank or position. Peter
Drucker reminds us that the information organization works
on span of communications, naot span of control. In the
E-mail netwecrk, people must be expected to take
responsibility for the information they send upward,
downward, and across the organization. If you’re absolutely
hung up on chain—of—-command, then put software controls i1nto

the networlk to keep certain people from talking to each

other.

4, E-mail can’t work without a terminal at every desk.
More important than terminals are user accounts, or
mailboxes on the E-mail system. The main purpose of E-mail

is to get more timely and accurate information in the hands
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X of the person who needs it. This can be accomplished with a

terminal on every desk or by equal access to selected

't terminals. Think hard before denying anyone in the
L
ﬁ{j arganization a mailbox on the system. Denying E—-mail access
o H' .l
I\ "’ »
"“ to someone is a signal to them that they’re not important.
Q‘ 4
LAY
o0
'r: S. All The pecple 1 need to talk to are not on E-mail. )
~
e This is prabably true. Unfortunately, it will be quite
'5? a few years befare E-mail ics widespread and as easy to use
;4 as the telephone. It has to start somewhere, and E-mail
R \J:-
';) will start as islands, or pockets aof activity. The key is
}%ﬂ to build a core network quickly. Then, expand outward
"
Jﬁﬁ connecting this core to other E-mail islands as soon as
K
{m possible.
S 6. People in the same office should not be sending
o
[ .’-‘.‘:

computer messages to each other.

T8

K]
CQ
'y

Again, this is not true. The number one time wasters in

A3
R
\'n'.l-

‘ﬁa any office environment are the telephone and interruptions.
hi

A Productivity through better information sharing is critical
gz: to today’s work environment. People need to interact

EB verbally if they work in the same office, but they also need

-
-

e

s mare fluid and flexible methods of sharing information than ‘

- @ !

A i

;2§ just paper and the telephone. They also need quiet time to |

q'-:

:5; just be able to think and synthesize ideas and concepts.

Y

1

s Electronic mail provides that a vital link consistent

‘rnl.
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with the capabilities of today’s technology. E-mail adds a

synchronization capability to the office environment that no
amount of memo writing and verbal communication can achieve.
Paperworik goes down while productivity goes up. Also,
consider the enhanced productivity E—-mail can provide for
those travelling away fraom the aoffice with such capabilities

as laptop computers.

7. There are nao standards.
- It’s true, there are not yet worldwide standards for
document or message transfer among varying E-mail software
packages. This is no reason to wait. What is important is
to get people understanding and using this new medium and

getting comfortable with it. International standards have

been agreed upon, and it won’t be that long before the

translation software is available to send and receive mail
form any other system worldwide. Get E-mail up and running
now, and worry about the interconnects later — take one

target at a time!

8. There are too many security concerns in a system
like E-mail.
The positives outweigh the negatives. Compared to
paper, E-mail is a more private form of communication, going
directly from sender to receiver. Some organizations might

need a campletely secured E-mail system to handle classified
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information. Procedures and hardware exist to insure remote
dial—-up access security, and future embedded encryption
capabilities should enable easy encryption of networlk and

dial—up access links.

?. A good E-mail capability is hard to implement within
an organization.

The biggest problem is getting senior level management
to try and use E-mail. Once that happens, everything else
is easy. Remember, E-mail is the framework for all other
electronic networking, and information technologies of the
future. The job of the telecommunications leader is to sell
and convince top management on the benefits of E-mail. It
doesn’t take much pushing aonce the initial inertia is

overcome and senior leaders start using it. The biggest

task after that will be expanding the network to "cover the

world."

10. E-mail changes the culture of the organization.

This is true. Any capability that changes the very way
that pecople interact and share information will surely
change the organizational culture.

E-mail culture is different. People write and express
themselves more openly and directly when using E-mail. The
spontaneocus nature of E-mail oftentimes results in more

emotion, feelings, frustrations, and probably hanesty
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being transmitted than would normally cccur in other forms

of written communication. There is more 1nformality 1n

ﬁ:$ electronic communication.

'ﬂ§' The electronic culture speeds up the action cycle in an
SN

ts organization. Things get done faster. It’s easier to

f;; ' synchronize an organization’>s actions toward a common goal.
aﬁg _ And, an organization on E-mail is much better at

& ) responding to unplanned events and crises.

2

#ig - THE FOUR PHASES OF E-MAIL ADOFTION

ﬁ;: Dave Rezaire of Compuserve says that organizations

’;EZ implementing E-mail experience four phases of change:*“

a;& - Phase 1: Simple acceptance of the medium. Some

AL

4 " people get excited about the new medium, while athers feel
;;a threatened. It takes time for users to adjust.

32¥ ~ Phase 2: Becoming comfortable with electronic

)

?gt communications. The more people use E-mail, the more they
g;& _ feel at ease and understand the value it provides.

Sﬁé - Phase 3: Creativity. After people become comfartable
" with E-mail they beqgin to use it for other modes af

f;i; communication. For example, there is more of a tendency to
ﬁﬁz ask opinions. Communications broadens to cover more people
i.’; when the word needs to get spread.

ﬁ:is — Phase 4: The organization comes to rely on E-mail.
;Eﬁz Communication via E-mail replaces paper and the telephone on

a wider scale. In this stage, E-mail is accepted as a part
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of the culture of the organization. Pecple begin to see the

need to expand the E-mail network ocutward.

MAKING IT HAPPEN —— READY, FIRE, AIM

All organizations are ready for the increaced capability
that E-mail gives. It is the job of the telecommunications
warrior ta make that capability happen.

Don’t wait for top management or higher headquarters to
direct it; it won’t happen. Recognize that E-mail is the
foundation for the infrastructure and organizational culture
that learns to share information better through advanced
technology and begin mobilizing the organization for action.

Once E—mail is accepted and operating as a new medium
and a new culture throughout the organization it will be
much easier to introduce other technologies. Make the first
target textual electronic mail, and from there start on the
other targets of graphics, image processing. and other

visual technologies. Use micro, mini, or mainframe computer

off-the—-shelf software packages for E-mail. Don’t develop
unique software.

Most organizations have an abundance of microcaomputers
just waiting for the communications software and
communications links to make them vital weapons in the
organizational information system. Work it one target at a
time. The first target might be to connect small work

qroups together via local area networks and get these groups
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communicating electronically. From there, start networking
the work group islands together to form an organizational
network. At the same time. begin the process of linking the
organization to outside organizations like higher
headquarters and gecgraphically separated units. Use the
Defense Data Network links wherever possible. Force E-mail
ocoutward and upward.
This a more detailed "how to do it" chapter than the

aothers because electronic mail is a vital capability.

- E-mail must become a part of the organization’s culture
before the telecommunications warrior can expect much
success in other areas of networking. E-mail offers many

targets ... start firing now!
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& CHAPTER 11

ro STANDARDS AND POLICIES —- YOU CAN GET THERE FROM HERE

s

<

bt Standards define the interfaces between facilities,

k) not the facilities themselves. p
'f§: There is no one right policy, but there must be

::& some policy. J
b > —— Peter Keen

‘;i In an area growing more complex and fluid by the day,

Sﬁ ) some structure is needed, and standards provide that

:ﬂ structure. During the 100 or so years of analog, standards

;ki weren’t that critical -— voice was voice. Sure, we had to

5? agree aon the ringing valtages, bandwidths, and other things
ijw like signaling schemes; but when.the pace of change was

.rﬁ* slow, the standards were adequate for years, or decades, and i
;;3% things seemed easier.

Jif‘ When there were only two ways to communicate —- voice

{: [ B or teletype —— the interfaces were easy. Then, along came

.V,

Jfﬁ the microelectronic and computer revolution. Where before

'éﬁ it was only pecople talking to people, now it became

é& computers talking to computers. And everything changed.

izés The new challenge became not haw to get people talking, but

':3 how to interface things that talk. The need for standards

3. started growing as fast as the microchips themselves.
i
* The paradox is that standards can be both a help and a
LS
bz hindrance to progress in the telecommunications business.
.",’LI; 118
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Standards help by making it easier for all users to
“"connect." On the other hand, since standards are nothing
but consensus, their absence can cause chaos and delay.
Those organizations on the leading edge where no standards
are yet established are faced with two options: Go with
what they think is prudent given the expected direction, or
be forced to wait until consensus or standards emerge before
committing to action.

The question is how much structure is needed? And the
issue is how long do we wait for standards that have not vet
developed?

The ready, fire, aim process won’t work in an
environment without structure. Too much standardization
stifles innovation, and too little standardization causes
chaos. The key in the ready, fire, aim process is to
maintain a balance between these factors. The very premise
of ready, fire, aim is to get on the leading edge of
technolaogy to influence change in your favor. Being on this
leading edge often poses a dilemma. One cannot afford to
sit on the sidelines and wait, yet being on this leading
edge often means charting unsailed seas.

Some would say that is the price one has to pay for
the privilege of being out ahead. Others would argue that
it’s best to wait until standards develop. The ready., fire,
aim approach says: "Do both." Being out in front enables

you to see where technology is heading and what standards
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are likely to emerge. Better yet, you might be in a

position to influence standards.

Sometimes just getting smart early with small pro;ects

of firing and aiming usually puts an corganization in an
advantageous position compared to those who have done
nothing. The ready, fire, aim organization will be
knowledgeable on expected outcomes of new capabilities;
oftentimes before a standard even develops. They can then
, afford to either experiment further on a small scale, or
"gsit and wait,"” knowing full well that the expected results
‘ will be worth the wait. Being on this leading edge,
h especially on a small scale, offers more benefits than
¥ risks.
The key is not to get the organization "boxed into a
corner'" with no sight of any easy way out. Technology is
N headed toward "meeting points"” where software and smart
processors will provide the interfaces to common standards.
i The challenge is to be there waiting at these meeting points
: —— ready to connect.
2 An example where it is possible to do this is with
electronic mail. Here, international standards are on the
horizon —-- not years, but months away. You can implement

E-mail within your entire organization, yet be ready to

; interconnect with others running totally different E-mail

k)

> systems as soon as the international standards are
available. A worldwide E-mail standard is emerging similar

W
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:fb to the way that a Group III facsimile standard develcped.
g
; Only, where facsimile standards took decades to develop, the

_

ﬁ& worldwide E-mail standard has evolved in only a couple of
l-.-..

i

:F: vyears, thanks to the collapse of the information float.
neLl o~

'S Today, no competitive facsimile maker in the world makes
g _'
;j unit that doesn’t speak the international standard, yet no
éj two machines have the same features and capabilities.
Electronic mail will be no different, except that things

0ty

e will happen faster.

%

-4',.:
;b: -— The same is true for all other areas of networking and
'y )

(i
g7
telecommunications. Where standards used to develap aover

#

\j: vears, now that period is often measured in months. Do

hY

P

ot

:;: early firing and aiming and you’ll be ready for the
.'v.
{ standard.

=
-
e

HOW MUCH IS ENQUGH?

Be results oriented. What’s important is who can talk

'?ﬁ to who, not how many have the same equipment.
Yol =~
<,
& L]
:'j- I1f the goal is to integrate the entire organization,
0. »
) then obviously you need standards. However, what’s needed

are standards for interfaces, not standards for hardware.

Ok The result is an environment where users are free to choose

S
] the equipment that best meets their needs as long as certain
I

:?; interfaces are met. The user needs to be able to use any

N
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vendor’s equipment, transparently. The key i1is to pick off
the shelf equipment and stick to the emerging global
standards.

The photocopy machine is an excellent example of how the
right standards develop over time. Each photocopy machine
vendor produces a machine with whatever features they can
add that will sell more machines. 0Only two minimum
standards apply, and they apply to all machines. These are
the sizes of the paper trays -— 8 1/2 X 11, and 11 X 14
inches. Another example is the computer printer. You
bacsically get two choices, serial or parallel, but the
different printer manufacturers offer a myriad aof features

and price/perfarmance chaices.

OFF-THE-SHELF EGUIFMENT AND OFF-THE-SHELF STANDARDS

Don’t agree to accept any unique standards, there 1s no
reason to do that today. In fact, one could make the case
that to do so is a sure route to failure. Standards are
coming off the shelf, and they’re coming fast. Standards

develop through consensus, but competition runs the

marketplace. As users become smarter, and choices multiply,

LI

users often expect to have their cake and eat it too. They

want the flexibility to interface with the freedom to chose

l":'
<

special features. The vendaors that survive will be those

N
L
DAARN

that provide common standards, yet meet the unique needs of

g A

users through individual product capabilities.
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As the infarmation float collapses, and the user needs
for networking continue, the standards will develop faster.
The basic framework for maost of the data transport and
communications networking standards are already in place.
The only actions left are to get international agreement on
detailed interface protocols. As the market drives the need
and the information float collapses, the standards will
surtace faster and faster.

You can see standards coming an the horizon. And those

- developing standards are a great baraometer. This doesn’t
mean you should delay prototyping and molding new technology
just because standards don’t vet exist. What it means ic to
be on the lookout for the issues and the expected standards.
Being there early will help your .arganizatiaon understand the
issues and give a clearer picture of what wminimum standards
are needed. When you’re on the leading edge, be resultg
oriented. The methodology will take care of itself as saan

as you commit to the technology.

The road to the future is paved with international
standards. You might want to deviate slightly to get some
capability sooner, but don’t go far from the main road or

you might have a rough time finding the way baclk.
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YOU HAVE A RESFONSIBILITY TO FUSH STANDARDS

The post-divestiture proliferation of vendor specitic
standards i1s giving way to a global consensus on interfaces.
However, Don’t expect industry agree on standards without
constant nudging from the user. The big gplayers in industry
often aren”t easily motivated to migrate toward common
standards i1f it might mean a loss of product sales toc the
competition. They might very well have more to gain by
hooking users ontao proprietary interfaces. One of the jobs
your advanced technology group can do is articulate to
industry the need for common interface standards.

Vendors are usually reluctant to do their own
interoperability tests, especially if the specification for
the standards are incomplete. Here is where your advanced
technology group can play a big role. Frototype early
products and capabilities and test the interfaces. Then,
force vendaors to resolve any incompatibilities... it works.
Held vendors responsihble for proving their interfaces meet

the standards that you as a user specified and expect.

FOLICY FOR WHAT?

Ready, fire, aim is a policy... a policy for keeping up
with today’s technology options, while incrementally moving
toward a vision of the future. Earlier 1 talked about
meeting points. These are the places where the islands of

individual networks connect or meet at a standard. A policy
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might be needed to define what these meeting points are and

r
»
L4
!

where they are laocated. The organization needs a policy
defining what interfaces will be supported toc connect
islands or clusters of users. Once those interfaces are

defined, users are on their own if they choose others.

MANAGING STANDARDS
In any organization, the telecommunications business has

under some framewark that allows change and encourages

-— innovation. This is the job of the telecommunications
leader. If the ready, fire, aim process is working then the
resulting teamwork and information sharing among all key
players in the organization will obviate the need for many
directed policy and standards.

Watch the standards. They are good targets. If they’1l

get you there shoot at them. Your advanced technology group
is a valuable asset for tracking the progress of standards.
The time for standards to develap is going from years to
months. You cannot afford to wait before committing to
action. Commit small through early prototyping, and if the
standards aren’t yet there force them. Create the islands

ar clusters of networks and then connect them together.
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Q 1 The battlefield environment might require some unigue
L)
l!"@'
Rhis equipment and standards which are not off-the—-shelf, but
N
'r*i there is no need for them in the non-ruggedized world. Just
SN
e
25{} make sure the interfaces exist to allow the nan-ruggedized
e
"5 part of the military to talk to those doing the fighting.
.':‘."_

o
0 READY FIRE AIM
N
AN

The ready, aim, fire process operates on a goal —— what

.j3 the battlefield (the future architecture) will look like at
e

Te -

SO

T the end of the day. The better the intelligence available
I'-.-.

“f: to the telecommunications warrior, the better chance of
iR
F . success in the telecommunications revolution. Know what you
'EE' want early by being ready. Be ready through early tracking
-,:}
{ ' at target shooting. Be ready to -hook to right standards as
"o .
::&} they develop; or better yet, be ready to force the right
e,

?ﬁ; standards to develop.
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CHAFTER 12

COMFETITION AND INDUSTRY -— THE FORCE MULTIFLIERS

It is a user®s market, but you need industry more than
they need your business. Most of today’s telecommunications
capabilities are hatched and perfected on the battletield of
the commercial marketplace. The military telecommunications
leader needs to track technical developments and new
capabilities as they emerge from that battlefield. The
ready, fire, aim process is aimed at putting the military
telecommunications organization in a better position to
react to these non-DOD driven advances in technology. There
is no need to develop unique military capabilities faor maost
of our telecommunications needs. The way to learn quickly
is to do it with the commercial marketplace. In today’s
competitive environment, industry reacts to user-driven
needs quickly. What is needed is honesty, trust, and a
willingness to take reasonable risks together.

In other words... It’s the user on one side and the
developer on the other. This is the ideal relationship.

Get close to the supplier, and don’t be timid. Articulate
your needs, and be honest; when you don’t know for sure tell
industry so. Let them help you find out the requirement.

They will hit targets right along with you.
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The ready, fire, aim process cannot survive or work at
all without the developments and products that commercial
telecommunications contractors are bringing to the

marketplace.

AN EVOLUTIONARY AFFROACH —-— ONE TARGET AT A TIME

Work with industry and learn together. Oftentimes, the
early targets that you might want to hit have already been
targeted, and lessons learned in the non-DOD world. The
information and networking challenges are no longer unigue
to the military environment since the private sector has
realized the strategic value of information and
telecommunications systems.

The challenge is to work with vendors early in the ready
stage. VYou don’t have time until to wait until the
requirement is validated before starting a dialogue with
vendars. Go to vendors early and tell them "what you think
vou might want." Take a salesman to lunch. 0Or better yet,
have the salesman bring along a product engineer and buy
them both lunch. Ask industry how they think they could

solve your needs. And then listen.

INDUSTRY IS YOUR PARTNER

Use your advanced technology group to research and seek
ocut vendors, especially those on the leading edge with new,

emerging technologies and products. Keeping on the leading
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edge of matured technologies is the purpose of the ready,
fire, aim process. If your organization gets on that
leading edge, industry, will need you as much as you need
them. Before long, your organization will beccme the
advanced market research for for industry.

You’ll be amazed at what you can convince vendars to
invest their own development dollars in if they are
convinced that the marketplace is there. Users who
understand where technology is going and are willing to
experiment with new and emerging products are invaluable to
private industry. And then share ideas and be honest with
them. Develop relationships that fasters continuous
innovation. And most importantly, listen especially
attentively when industry says "na." They probably have a

good reason.

COMPETITION

Competition is great! The more of it the better in this
business. 0Obviausly, competition increases the choices and
puts more demands on the telecommunications leaders and
users to make the right choices. There are factors which
make competition particularly interesting.

Caompetition collapses the information float even more
and shortens product development cycle dramatically. Look
at the challenges that AT%T and IBM face today. For years

these two giants were monopolies in their fields. 1BM
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controlled the flow of new computer technology to the

custaomer at the rate that IEM was ready to deliver new
technology. The same was true for ATXT and communications
services; the users got capabilities,; but at the choosing
ot AT%AT and at their price and time schedule.

Then came divestiture, derequlation, and competition.

In many cases, users no longer had to wait for new
technologies, they had choices waiting for them to chcose
from. The microprocessor explosion gives any small company
the power only the giants had a decade ago. When the user
has more choices and capabilities to choose from they will
do samething. The result is the collapse of the information
float and the product development cycle.

Today’s military telecommunications leader has a unique
opportunity to take advantage of this highly competitive
cycle, but only by getting right into the cycle along with
industry. Don"t expect industry to wait for you. they don’t
need to. If DOD doesn’t need it, someone else will. Go at
it small and early. Learn along with industry.

Again, as with standards, being on the leading edge
often presents the military telecommunications leader with a
dilemma. This leading edge is oftentimes a battlefield on
which no one has ever fought. In competition, the very term
leading edge usually means there is little, if any,
competition. Being there early often means that only one

vendor can get you ta a target.
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Also, these new battlefields can present unique rists
For e:rample., if you’re dealing with a radically new
capability you probably have no idea haw the user will
really react, not to mention increased technical risks.

None of this should stop you if being an the leading edge
fits the organization®s vision of the future.

What being on the leading edge with only one vendor
means is that you should work in small steps., learning by
doing —— hitting a lot of little targets rather than one big
one. bGrow smarter with that one vendor, but don’t commit to
taoo much too early. Telecommunications capability is not
like building fighter aircraft, there is usually a
commercial application for any telecommunications
capability. Sure, there are a few battlefield communication
needs that demand special ruggedization and features like
anti-jam, but most telecommunications needs for the military
are adaptations or exact duplicates of commercial products.
If 1t's really a leading edge capability that’s worth it

there will be more providers in a short time. But don’t wait

for all these vendors to materialize if you need to get
smart now and there is one vendor that can help you do that.
Encourage competition through all phases of the ready,
fire, aim process. Watch very closely any long term, large
commitment if there is nmo other supplier. Other vendors not
only drive down the cost and provide a second source, they

stimulate better quality and force continuous product
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innovation. Experiment with the sole source vendor to stay
on the leading edge, but when 1t’s time to jump off that
edge make sure you're not alone. In time, other vendors
will come along. Then, two things will happen: There will
be more choices, and the prices will decreass. I+ the
original leading edge vendor is gad they’ll still keep the

leading edge and you can learn right along with them.

REQUIKEMENTS SHOULD BE DYNAMIC

The requirements should change at the pace of the
development. There should be a process to review and change
specifications at reqgular intervals, both to take advantage
of new technologies, and to adapt to time by adding new
capabilities, and deleting those that are no langer
required.

The ready, fire, aim process is key tc a dynamic
requirements process. Industry is usually willing to
support prototyping. An early prototype in the hands of the

ucser can do more ta define the requirement than months of

study efforts.

YOUR CONTRACTING OFFICE —-— YDU NEED THEM

You can’t get there without a supportive and dynamic
contracting process. But remember, those contracting people
exi1st for one main purpose —— to get the government the

proper goods and services at a fair and reasonable price,
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and to keep you out of jail. They have a job to do, and
that job requires methodical procedures and documentation.
But there are opportunities here. Look for ways to do
creative contracting. The ready, fire, aim process demands
it. Look for ways to help your contracting office collapse
their information float. Oftentimes, your contracting
oftice might be your first user in need of leading edge
information systems and networking technology.

Your contracting office has responsibility to do market

- research. Your advanced technology group can be a valuable
source of market research in support of the contracting, or
acquisition, process. You need flexible contracting to be
able to do responsive ready, fire, and aiming. No one said
it would be easy, but it will be challenging and fun, and
very dynamic.

Ready, fire, and aiming wcrks in the cantracting
business also. It just takes work and an active dialogue
between the telecommunications organization and vour
contracting officer. Keep your contracting officers in the

loop. Usually, the biggest problem i1is a knowledge gap. It

takes mutual understanding and teamwork to make things
happen fast, but it can be done. Take your contracting

officer to lunch, and explain the organization’s vision of

(RN

the future and the part that contracting office will play to

1,
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attain that visian.
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READY, FIRE, AIM

There 1s no better way to do early firing and aiming
than to do it with industry in the competitive battlefield
of taday’s commercial marketplace. Get industry involved 1n
hitting early targets right along with your
telecommunications organization and the users. Encourage
competition. "Fly aoff" two, three, or more, products.
Learn, be honest with the vendors, and give them feedback.
Foster a high degree of mutual trust and a team approach.
Industry will do development on their own if they’re
convinced of the potential market for a product.
Oftentimes, those vendors that are willing to take some

risks and do internal development will be the contract

winners for a final capability.
Do the ready, fire aiming with industry and have your

contracting office right along with you. It s the only way

a
)

to keep up.
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CHAFTER 13
MONEY —— IF YOU DON’T GET IT SOMEONE ELSE WILL
In the end, i1t will all come down to money
-— John Gantz

Money —— there’s never enough of it, and everyone
perceives the information and telecommunications budgets as
growing too rapidly. Sound familiar?

In an environment of competing resources, the only way
to get money for telecommunications needs is to make the
case, either for improved mission productivity or for
subsequent resource savings. The key tc being able to do
this 1s to have a firing and aiming process ongoing that
gets users smart early, and helpé establish a vision and
justificaaaon for the path to the future.

There are three ways to get money.

Short-term access to money isn’t a problem if you have
senior management’s support for the need. It s even less of
a problem if the organization is also supporting you. In
any organization there 1s always some slack available in the
budget, and this slack probably varies at times in the
fiscal year. Get access to this slack. Even if it 1s in
small amounts it°s usually enough to enable some early
firing and aiming with small, emerging technology projects.

Remember the three organizational force circles of the
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technical, mission, and the cultural forces. Get those
people 1n the center supporting a vision. Then, <spending
money to move toward that vision, even in small steps, will
make sense to more of the organization. It sure helps if
the budgeting and accounting people are in that center and
understand the vision. Take your budget officer to lunch
sometime.

The important thing that telecommunications leaders all
too aften fail to do is to "make the mission case."” Active
ready, fire, aiming along with heavy user involvement will
result in users who know the need and understanding their
options without the telecommunications people having tao
justify the need for money at every step along the way.
That’s the way it shauld work.

Another way to get all the money you want is to not do
anything until there is a crisis, then everyone sees the
need, and the money will flow. 0f course, you won't get to
spend the money either. Your successor will have it since
yau will prabably have been replaced. Get money through
someone else’s crisis, but not your cwn.

The third way to get money, especially for the longer
term, 1s to plan the telecommunications budget according to
the architecture or vision of the future. What that future
will look like will at best be a judgement based upon
educated guesses. Here, the ready, fire, aim process can be

Aa bi1g help. Budget for reasonable planning wedges based on
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lessons learned through tracking technology and early firing
and aiming. Then, when the time and the money come, fit the
wedges to the current needs, with the technolegy that’s
available. Ready, fire, aim, Fire is planning the budget
wedge, and aiming 1s spending it.

In reality, getting money is a mix of all three af the

above options. The skilltul telecommunications leader knows

what option applies at any moment. The slack areas and the
crises present opportunities for the present, and the

long—term planning for money is a must to insure the future.

GET MONEY FROM THE USERS
As telecommunications becomes more and more ubiquitous
throughout an organization, the lines af demarcation as to

who pays for what will become more and more blurred. The

networlk power and intelligence will get closer to the user.

If the need 1s justified and the users have the money
available to spend, then let them fund the capability. That
15 the benefit of having a close relationship between the
telecommunications organizatian and the users. As long as
both the telecommunications organization and the users are
aiming toward the target together, who cares who pays? What

15 1mportant is that the users get the capability.

A few words on reality, or being "street smart” beyond

yust the technical world. If you have to use acronyms and

1
[
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talk 1n bits and bytes, kilochertz and megahertz, then don’t

expect to get much support from above. The more you build

-t Wy e

the trust of senior military leadership by talking i1n terms
that they understand, and the more you make the miszian
case, the easier money will flow in your direction.

Successful telecommunication warriors are those who

-~

communicate in mission terms, not technical jargon.

. Take a first step by thinking combat needs, and work

- backwards from there. bGive regular briefings to senior
leadership highlighting the telecommunications micssion
weaknesses, the status of key projects, and what’s in store

i for the future. Get senior leadership support and

. commitment to help make the vision happen. Be a salesman'

b READY, FIRE, AIM
What can you do today to get started in the ready aim
) fire process? There is always slack in the current budget,
find 1t and make the mission case why your users need 1t.
y Get access to those slack funds, and you can start
- influencing the orga:.ization toward the vision. After you
2 get the money, start small projects by tailoring the scope

to the amount of available funding. There are always ways

-4

] to get some small better capability, and learn from there.
) Start small —-- early.

>
K Be ready i1in June and July. No matter how tight the
N, budget, the government budgeting and contracting process
’

oL

'C4

; 138

¢

q

o

R R I, T S I B o TR Ty
h"‘ l“"‘l"'\{ $ i LR 3 ,n. Dl Do

o




e Saditiahad Caleinde Sy gy ot dav - aa-ona anoad- s - ik adh' b ‘ol aid abd ol et sth At i iags ' 2 da's ot ardn'h 8 A0 A A S g Sab Bl Bl i Hal RRE SERL A e ANt "IT
\ -
'h
-‘.-'3
l‘?‘)\
\ﬂ usually results in money being available +aor those who are
able to spen” it starting in June or July every fiscal year.
NS s ) . . . .
o Be waiting in line with a list of unfunded requirements and
-7

procurement packages in hand. In most cases you’ll be
amazed at how much you can get. Nct only will you get a
capability, but you®ll be the hero for taking advantage ot
the opportunity sa quickly and getting a capability that no
one expected during that fiscal year.

The ready, fire, aim process tracks well with the way
the budgeting and funding process works in the government
bureaucracy. It allaows the telecammunications leaders and
the users to tailor their targeting to match the amount of
dollars available in the near term. Doing the firing early
at small targets gets everyone saart on new capabilities at
and helps build an early commitment. From these early

actions can flow the incremental solutions to the long term

vision.

Contrast this appreoach with the ready, aim, fire method
where all the aiming is done first, with the firing as the
final step. Here, the final commitment of funds is often
too late, 1n too little amounts, with no early capability
and no learning about possibilities. It can be a lot of
planning and a little action with money being spent all at
once at the end -— probably for yesterday's tezhnology.

Sure, the ready, fire, aim approach requires discipline

and forces user i1nvolvement early. The risk is that some
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early target firings will not be successful. putting at

jeapardy the access to additional funds. Given the rate of
technology change today, the possibilities for success

outweigh the chance of failure. In most cases, the

information learned through small early trials, even if -
these trials turn out to be failures, will be well worth

the dollars spent.

The ready fire aim model stimulates early action in
little chunks rather than one big program expenditure.
Having scme capability and knowledge early makes it easier
to justify continued funding support, either at the same
level, or at some decreased level. Or the decision might be
made to increase funding based on early successes and the
benefits of getting to the visioa sooner .

Try it. Use ready fire, aim to mesh the available money

with emerging technologies and get early capabilities. The

incremental results might be small, but the overall payoff

will be big.
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FART III

THE NEXT 12 SECONDS

Telecommunications is about competition, innovation,
risk, and uncertainty.
—-— Peter Keen

If this sounds like war, it is. The days of managing
the status quo for the telecommunications leader are over:
It’s now an environment of constant technoclaogical change and
opportunity. The future heroes will be those who practice
the skills of maneuver and learn how to take the right risks

and win.

Where are we going? !

Can we get there?

How will we know when we are there?

This part loaks to the future and the opportunities that
will be there for tomorrow’s technical leader. Today’ s
emerging technologies have the potential to change not only
our organizations, but our society as a whale, to include
many of our long-standing strategies for war fighting. What
will be the measure of productivity on the battlefield of
the future? The competitive edge will belong to those who
are shkillful at watching the trains of technology. and
perfect the art and skill of getting on the right train at

the right time.
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The prospects are bright for military telecommunications
leaders who lead their organizations through the maze of
cptions into the vision of the future. And this isn’®t done
by following a carefully planned process with no deviations
... 1t’s done by learning how to dodge and dart right along
with technology.

In part I, we looked at the history of man as a
supermonth and showed that if of all of mankind’ s recorded
history were to be scaled into a single month, the last 12
seconds would be the age of information and space. This
final part provides some thoughts about what might be in
store for mankind’s next 12 seconds. CSurely, the change of
pace won't slow down, in fact it is more likely to
accelerate. What the future wili really be like no one
knows; the one sure prediction is that the pace of change
will be faster. After all, the experts from the last
decade didn™t have the highest success rate at predicting
what the 1980s would be like. The Fresident of Digital
Equipment Corporation, Ken 0Olson, stated in 1977: "There’s
no reason for any individual to have a computer in their
home." 0Or the remark of Thomas J. Watson in 1943: "I think
there is a world market for about five computers.”

The future belongs not to those military
telecommunications leaders who dream up new ways to use new
technologies. It belongs to those who recognize the

potential of new and emerging capabilities, and are not

142




boaieh oA a0l Ah- e an - bt Aok Aad Sas Sak aeed g T T T T TN T VYW T W W e T e T W W e, w. —_ . e e a4 L e

.E‘E&."W

RRae |

v -
a
>

afraid to mold technologies toc meet the unfilled needs of

gy A

the users -- 1n combat and in peacetime.
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The next chapter deals with some technologies that no

telecommun: . ations leader can afford to ignore over the next
few years, Tamorrow’s telecommunications warriores, armed

with these strategic weapons could be the heroes of the ne:xt

decade.
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CHAFTER 14

STRATEGIC TECHNOLOGIES THAT WILL MAKE A DIFFERENMNCE

Nothing comes from doing nothing.
—— Shakespeare

All life is an experiment.
—— 0Oliver Wendell Holmes

One sure fact —— the train of technology change won’t
- slow down. Those who do the early aiming today on
tomorrow’s developing technolegies will be the clear
winners. Do something now to get smarter on both the needs
and capabilities for tomorrow. Daon’t wait. The earlier you
get on tomorrow®s train, the better.
What follows are some strateéic technologies that

tomorrow’s telecommunications leaders cannot afford to

ignore. The capabilities emerging in certain areas over the
next five to ten years will have a significant impact on how
we do our war fighting business over the next five years.

The focus here is on commercial technologies, not

efforts ar programs already under way in DOD. There are no
real breakthroughs mentioned below, just continued evolution

and maturing of already availahle technologies.

It might take years, or even decades, for some of the
concepts mentioned in this chapter to become reality. One

sure thing —— they will be reality, in one shape or another!
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WIRELESS DIGITAL COMMUNICATIOCN

The non-DCD world is headed in the direction of
worldwide, or glaobal, digital networking through a
technology called Integrated Digital Services Network. Why
not capitalize on commercial developments here and extend
this vision of a digital capability to the battlefield?
mid-1990s? You can’t get there overnight, but you can go in
baby steps now.

The same technology that is enabling the transziticn frem
analag to digital in the landline and satellite worlds can

and is being used to digitize radio links. For years, the

military has invested millions in digital radio technologies
for the battlefield, the result‘being highly capable links :
for certain command and contral links, but too expensive a
capability to proliferate all over the battlefield. This

is naot so today.

Today’ s commercially available technologies make the

cff-the-shelf high speed digital battlefield communications

-
A
L)

a reality for the telecommunications leader who has the
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PR e A

vision. Sure commercially available technologies won’t give

-‘x“] :I

the high anti-jam resistance of the more expensive

' @

militarized equipments, but is that degree of anti-jam

.
AR

needed everywhere on the battlefield?
Out of divestiture and deregulation grew the need for

businesses to bypass the local telephone company networks
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with their own private digital links. One capability that

o~ has been around for years in one form or another, but has
15 recently matured overnight 1s digital short-haul microwave.
':3 Fast-growing companies faced with long waits and high costs
. for digital networks began installing their own. Often, 1t’s
ig relatively easy to get a netwark half way arcund the alobe,
;§ comparad to the resources and time needed to get that

o circuit "the last mile to a termination paoint. These

ES -~ short-haul microwave rad.cs can provide highly directional
N

~E high performance high speed links at dicstancez of ten milez
‘; or more with small highly portable units. Scme of the

) modern digital microwave radio links can be installed in

less than an hour, not days. Today™s battlefield and cther

-

- an SN

<

military needs in this area are not unlike the needs of

AN

private industry today.

(X
L

Getting the last mile or so can often be the biggest

!

. challenge, especially for high capacity voice and data

<

,iﬁ networking. Oftentimes, it’s not possible nor economical to
IEE install cabling and meet user networking needs in the time
.:% required. Other times, the networking needs might only be
?g of a temporary or contingency nature. Short—haul digitel

E; microwave, operating in the 23 gigahert: band can fill these
;g- needs quickly and economically. These small terminals are
.;E easy to deploy and set up., and can be a vital link in the
052 digital wireless needs for trunking high speed data to

distances cof ten or more miles. Just to meet restoral and
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contingency needs, these microwave terminals can be the
vital link to increased war fighting capability. Start with
short-haul digital microwave now.

Digital short-haul microwave is only one small piece of
the radio pie. When it comes to gaining more spectral
capability and the need for link encrypticen, digital radio
1s the obvigus chaice, and commercial developments here will
also directly apply to military needs.

-~ How long will it take the military to field VHF, UHF,
and EHF digital radio technologies? The proliferation of
smart weapons and highly capable weapons systems dictates
the need for better information-carrying capacity thanm FM
and AM analog radio technology.

The need is for information networks on the battlefield.
And, the battlefield needs are much more fluid than the
office environment. Where the office will rely on fiber or
copper, the combat area will need digital radio local area

networks. The technolagy is here to do that. Success will

come to those who mold digital wireless technology to meet
the needs of the battlefield. We can’t expect to rely on
wire aor optical cable to move all the information on
tomorrow’s battlefield. Things will be too dynamic. But

that information can be moved quickly with a mi: of cable

;L. @ L ]
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and digital radio. Today’ s time-division—-multiple—-acceszss
capabilities make real the possibility for each battlefi=sld
user to get their own slot in a wireless netwark "in the
sky."

Over a decade ago, the defensz department toock the lead
in pushing digital radio technology for the battlefield.
This effort produced a product ahead of its time and
expensive, but it works, and it s called the Joint Tactical
Information Distribution System. Sorry, no acronyms, but
for those of you who don’t understand that last sentence,
it’s JTIDS. Unfortunately, being on that leading edge like
it was JTIDS can only he afforded for the high priority
command and control links. Now, years later, the
commercial technalagy is here to.multiply those digital
wireless links in cheaper "non—-militarized" boxes all over
the battlefield. Digital radio technology, having varying
degrees of jam resistance through advanced error—-correction
schemes can meet today’s needs much better thanm the analog
radio technology of mid—1900s vintage.

Commercial digital radio will hit the market before the
end of this decade. Companies like International Maobile
Machines in the United States, and Ericsson i1n Europe

already have prototype systems in operation. The options
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and flexibility that this technology could provide to
military telecommunications are so advantageous az tn
warrant experimentation as soon as possible. The advantages
of all-digital radio include:?

— Spectrum efficiency: Industry has already
demonstrated four simultaneocus voice conversations, or 64
kilobits per second, on what is the equivalent of one FM
analog channel today.

— Lower system costs: The multiplexed digital system
effectively shares base station radios among multiple
subscribers.

- Lower subscriber radio costs: In the long run, the
radios will be less expensive than analcg radios. The
digital signal processing and voice coding make circuit
miniaturization much easier.

—- Better signal quality: With error correction
techniques, it should be possible to get higher quality than
with analog.

- Data transmission: Digital will provide much higher
uczahle data rates per channel.

- FPrivacy/security: Digital radio without any
encryption added gives some inherent privacy. but the real
advantage of digital is the ease with which digital

encryption capabilities can be added.
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— Improved frequency reuse: The digital system can ucsa
timing and synchronication cifferences to reduce co-channel
interference, thus allowing more efficient use aof nearby
frequencies.

~ Network compatibility: Pigi1tal radio has the
possibility of offering transparent compatibility with the
:5} emerging worldwide digital networls.

v Digital radiao has the possibilities of merging the
push—-to-talk-radio, the pager, and the telephcne into ane
1l handheld unit, and include with that the local or wide area
network connection for the desk or laptop computer.

- Extend that to the battlefield... Why shouldn™t the combat
troops just be able to arrive in theater and "plug intc the
wireless digital combat network?"

Set digital radio as your vision, and start working on
it now. Do some early firing and aiming. Set up testbeds
and prototype the capabilities to understand how to mold the

the technology to meet combat needs. Industry is there ta

help. Don™t expect to find pocket digital tomorrow, but it

won’t be as far in the future as you might expect.
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FACKET RADIO DATA NETS

Another area clocsely paralleling digital radic, but
remnaining in the analog world 1s packet radio netwaorking.
The commercial world i1is discovering the value of pachket
radio technology as an alternative to physical lines for
short and medium range data communication. Alsc, the
technolcgy 1s advancing beyond the experimental stage 1n DOD
because of the advantages 1t provides, and the applications
1t opens up.

Basically, packet radio networking is a collection ot
packet—-switched store and forward nodes that communicate
with one another over multiple hops via broadcast radioc to
provide reliable caomputer-to-computer communication.®
Multiple receivers can be used ta relay messages over
greater distances and to provide routing redundancy.
Messages are short and bursty with each station having a
unique address. Commercial packet radio devices available
today can transmit at speeds aof 9600 bits per second, with
over 200 users assigned to a single channel.

The Defense Advanced Research Frojects Agency has done
e tensive research and experimentation with packet radio
nets and proven that nets with speeds up to 400 kilobits per
second are possible for fluid applications and networks of

moder ate sice.”
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; analog radics in a way to give robust and reliable cata
H{ transmission, even in distressed environments. Here are

some of the advantages. <

- Mobility: A packet system continuously senses
existing connectivity in real time and instantly exploits
whatever connections exist in arder to transmit data

continuously.

Rapid and convenient deployment: To install cable or
fiber might take months aor more. All that’s required is to
mount onmidirectional antennas with radios at each location.
The commercial packet controllers are inexpensive and small
and connect directly into the audio port on any radio,
regardless of frequency. Others are made to aperation with
encryption devices. Distances vary depending upon radio
power, but distances of 30 miles are possible.

Simplified topological design and ease of

reconfiguration: The broadcast capability of radio creates

2O

fluid connectivity. All nodes within line-of-site can

o 'l' PV

-

receive another node’s transmission. New nodes can be

expanded or contracted dynamically as needs change.

3y 'A e ]
LR St R

~ Unattended Operation: Once the operataor i1nsures that

the radios are deployed to provide caonnectivity, the system

does all the routing automatically.
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Q}E ~— Reliability: PFacket radio nets are redundant and
robust. Farallel routes can easily be ectablished te i1nsure
narallel paths exi1st to participate in the forwarding cf a
packet.

- Internetting: Adherence to commercial netwcrbing
standards allows communicatians with other computers on
other networks having the same standards. This can be
erther satellite, terrestrial, or local area netwocrks.

— Tactical Applications: Facket radio has dynamic and

- erraor detection and correction protocols that resist
electronic jamming attacks and other radio noise in the in
the combat environment.

Facket radio nets can be installed inexpensively today

to move information around military incstallations, within

buildings, or even from vehicle to vehicle for mobile
applications. Use existing VHF or UHF authaorized
frequencies or get creative and experiment in free areas of
the 1350 - 1400 Megahertz band. This band is an exclusive
military band currently allocated primary for radiolocation,
and secandary for Fixed and Mcbile use. The band is very
used and offers ample bandwidth for applications like packet

radio networking. Try 1t!
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OFTICAL DISC STORAGE

Optical storage technolcgy will do for the computer

revolution what gunpuwder did for warfare... it will change

everything 1ncluding our basic approaches to how we access

and use information, not to mention the needs to mave mare

and more information, at faster and faster rates. To

understand the storage capacity of optical versus magnetic

media, imagine a stack 12 feet tall of 5 1/4 inch computer

disks. Next to that stack, place one compact disc read-only

memory, or CD-ROM. Just that ane CD-ROM could store

everything in the entire 12-foot stack of magnetic disks,

and then more. An entire encyclopedia can fit on less than

one—fifth of a disc. When it’s possible to have the entire

recorded history of warfare on one disk attached to your

computer it’s not difficult to imagine the impact.

Write once, read only optical storage techneology is

available today, and read-write technology is expected

before the end of the decade.

What the real impact of optical storage technology will

o 5'.’.'- “I
st h

be is anybody’s guess.

Just focusing on the informatiocn

(Y

- 'I i

EAAE A

aspects of this new technology provide some interesting

WS

»

thoughts:

>~

D

iy - Interaction. For the first time, it will be possible
sy
" to interact with a document.®™ Where now, a paper document
o
N
o is only two dimensiaonal, optical storage can add another
b :_-\.,‘
N
Fe : . L .
ks dimension —— the ability to tailor a document to a user.
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There 1s no reason why one should not be able to “"zoom in"
on any word or phrase in a document to gain additional
information. The capability would be there to index every
word or number in a document.® Optical storage can provide
this new dimension.

— Decision making. The fundamental benefit of cptical
storage is the wealth of information that is available all
at once.” It's possible to do a few searches on the desktcp
computer and get answers to questions that it could take a
staff days to research. Combat applications from the
cockpit to the lcgistics warehouse are possible.

— Education and research. Feople learn bhest when they
can actively explore information, especially if they are in
active control of viewing, structuring, and digesting that
information.® Optical storage can give individualized

desktop training —— and not anly in text, but with

interactive video images and sound. Fut a library on
optical storage, and what used to take months to research
might only require hours.

Optical stecrage copens up new possibilities and new
challenges for the military telecommunications leader. One
assumption 1s that more information will pass to more
people through more networks. The demand for information is
elastic ..."it is sensitive to cost and the time required to
get an anzwer."® And the costs of optical storage are

dr oppinng every day. Will the networks be there?

-
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FIBER OFTICS

From the office to the battlefield, networking and
operational needs will drive you to use fiber over copper.
The sooner you do it, the better off you will be.

The only limit on fiber capacity is in the electronics,
or future photonics, at the termination points. The
theoretical capacity of fiber is in the trillions of bits
per secaond. The advantages to installing fiber now ocutweigh
the disadvantages of having to do it later. John Gant:
emphasizes:

One technology that seems optimal for preserving

past investment while offering incredibly high

performance levels is that of fiber—-optic communi-

cations. Although the market has been misled many
times —- farecasters have learned that implementation

has less to do with the economics of traffic carrying

capacity than with the economics of laying cable and
retraining splicers... °

The rate of acceptance of fiber for military

telecommunications will continue to grow over the next few

years. The significant advantages of fiber are:?*?
- Bandwidth. Two fibers can handle the capacity of
several thousand 24-gauge wire pairs. Combat damage to

multi-pair cable can take hours to repair, while fiber can

take minutes.
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- ©Size, weight, and flexibility. Light weight and
small size equate to increased mobility in combat. In
weapon sycstems, this equates to more combat capability.

— Immunity from interference. Fiber is immune to
nuclear electromagnetic pulse, lightning, cross—-talk,
motors, and power lines.

— Security. Fiber is extremely difficult to tap.

Get your advanced technology people tracking and
experimenting with fiber now. For new networking
applications, if the option is copper or fiber, install

fiber. I+ there is not a fiber option, ask why not?

IMAGE COMMUNICATION

Images are joining voice and. data an the netwarks. As
the 1information float continues ta collapse, and as certain
technologies mature, the need for visual over purely textual
communication will rise dramatically. We are already
beginning tao see this trend in the latest advances in
microprocessor and software technology. Microprocessors are
mor e powerful, and software is finally giving the users
windows and graphics, and multitasking. Couple these two
advances with optical storage technology, and the future can
only go one way —— more —- more 1nformation an more

networks!
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Locument scanners and facsimile units ncw interface
directly with microccomputers. Today = csaoftware enablec a
normal human being, not just the techie, to move beyond the
realm of text and easily work with ideas and ccncepts in the
form of visuals and graphics.

And, expanding beyond the desktop will be the users”
erpectaticns for netwcrks to carry the images.

Things won’t be any different on the battlefield. In
fact, images will be more important in the high intensity
high—tech war where a craving for simplicity in ideas and
knowledge will override any need for quantities of textual
information. One well constructed image or graphic may very
well save the battle, or even the war.

The telecommunications warriors bhetter be there, helping
shape the users’ understanding of the image networking

needs, and building the knowledge highways for those needs.

FASTER AND MORE POWERFUL COMPUTERS

The only certain trend is that computer technology
advances will continue to put more and mare information
power in the hands of the user, and in smaller and more
powerful boies. Advances like the 802846 processor will
distribute more network intelligence closer and closer to
the users. After all, being there with the user i1s where it

mabes the most sense. The technical leaders who understand

this trend wil!l serve the users better.
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Feep your advanced technology group tacting the
microcomput=sr advances. I+ you have the money, purchace the
a few of the latest micros and get your technology group
experimenting with the users. It the only way to k=ep up.,.
and to keep smart, on the options available. No one elcs=

will do 1t for you.

VIDEO CONFERENCING

Video conferencing is a capability that is lost in the
fog and friction of the telecommunications battlefield.
Maybe John Naisbitt is right when he says in MEGATRENDS that
teleconferencing is so rational that it will never succeed.
Of course, in the early 1900s the Chairman of Western Union
turned down e:nclusive patent rights to the telephone
claiming: "what use would this company have for an
electrical toy?"

From a telecommunications technology standpoint, the
limiting factor in videcconferencing has been availability
of bandwidth. Advanced video digital compression technigues
now male videcconferencing feasible on today’s networks. It
remalns erpensive, but doable, 1if the requirements can be
yustifred.

Tudaey s problems with videoconferencing rect more with
how peoplae currently use and share 1nformation than they do

with technology.
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Where videcconferencing has been tried and failed 1t 13
usually because of one or both of two reasons.

First, video conferencing isn’t needed in all cases.
Sometimes a conference phone call will do just fine. I£ a
user perceives that more time is wasted by leaving their
offic2 ard going to a videoconferernce center or rcom, then 4
videoconferencing will be a failure. A video ccnference
does not, and should not, replace the telephone.

Second, a videoconference requires planning, and it
must be orchestrated. Video meetings require that someone
put the right information in front of the camera at the
right time. If you have nothing meaningful to put in front
of the camera, the only alternative is for the participants
look at others faces throughout the meeting. As an analogy.
imagine watching the nightly news for a half hour and seeing
nothing but the newscaster reading the news. 1t wouldn’t

be long before you would be listening to the news on the

I+ you don’t at least get as much out of a video
caonference as the the evening news then the technology is

probably noct worth it.

Videoconferencing 1s expensive. The successful video
meeting cannot just be picture telephone, i1t has to be an
orchestrated mixture of graphics, visuals, and face-toc-face

Vi, Succes~ful videoconferencing 1s a min1 video
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prcducticn. And that takes worl:, 1t doesn’t juct happen
lile a phone call. Successful videocconferencing reguiren an
infoermation boss or director. scmeone responsible for
following the dynamics of the meeting and showing the right
infermation at the right time.

Teleconferencing is a technolcgy that you cannot afford
to 1gnore. It 1s especially valuable for educational
purpases. Nevertheless, has not yet received significant
acceptance as an alternative to face-to-face meetings, or
even telephone conversations. Maybe, as we 1mprove our
skills at accessing and moving information through networks,
we'll get better at the skills required for successful

videoconferencing. Tread lightly here, but be ready to go.

EMEBEDDED ENCRYPTION

For both the military communicator and the ucser,
encryption has always been an albatross. The communicator
wanted to encrypt everything, and the users only got more
frustrated as encryption was added because it often took
away capability, and it was not user—friendly. Technology
advances, coupled with advanced key distribution will
finally integrate high-quality, transparent encryption

nsi1de the user-cperated systems.
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New policies allow vendore to build encryption 1into
products. These new capabilities and policies still reguire
creative telecommunications leaders who specify embedced
encryption early in the planning phases of projects, and are
willing and knowledgeable enough to work with industry to
make embedded encryption happen. GCet your technoloagy group

smart on the embedded encryption issues and optiaons early.

SMALL TRANSFORTAEBLE DIGITAL SATELLITE TERMINALS

Commercial Ku-band small satellite terminals can offer a
very attractive option for reaching many dispersed ground
sites via two-way voice and data. Networlks between 20 and
100 sites can be a very responsive and economical
alternative to terrestrial communications, especially when
supported by a central privately installed hub. The cost of
a private 100 station network, with hub, would be about two
million dollars.'® One significant advantage of this
approach i1s the ability to relocate or install remote sites
as contingencies and mission needs dictate. The user can
control all network capability, both at remote sites and at
"he hub facility. The author’s experiences with satellite
networks show their reliability to be much greater and their
bit error rates over time much lower than comparable
terrestrial circuirts. Someday, new military capabilities
lite MILSTAR might f111 your networking needs, but are you

willing and able to wairt until that time? Today’ s small
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aperture commerciral terminals can fill your critical needsz,

especially 1n peacetime.

FACKETIZED VOICE

Just a few words here. As circuit bandwidths and speeds
increase, so co the possibilities, and packet voice 1= one.
Several vendors recently announced packet voice capsabilities
in their multiplexers. Where this technolcgy is headed is
still up for grabs., but i1f voice can routed over
non—dedicated lines, and then reconstructed at the
terminating point, the pcssibilities are many. Have your
technology group keep track of developments in this area and
e:periment where possible. Packetized voice can
cinnificantly expand the networking possibilities. Watch

thio area closely.
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REAQDY, FIRE, AIM
Who knocws what is in store {for the nent 1
our supermonth?™ This chapter provided com= thcoughts cn
strategic technologies which could, and preokbably will, mele
a difference.
fppendix 2 is a ready, fire, aim checklist that can ke
usad as a guide to action throughout all phase=s of maneging -
telecommunications technoclogy. 1t provides remincers and
thoughts for each phase of the concept.
The future will belong to those who recognize the
opportunities early and begin learning and molding emerging
technologies to fit their vision aof the future. Major Myer
had cnly cne telecommunications technology to maite wart
during the Civil War —— the telegragh. DNow, the
poccibilities are endless, and the wars will be more

1ntense.
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This boaok is desigrned to give the tslecommunicat:ons
leader practical ideas for managing new and emerging
capabilities to meet the needs of today’' < 1nformed user=.
The concept precsents a proactive way deal with military
telecommunications as we mcse to the end of the twentisth
cantury. If we expect to maintain an eftfective and
responsive war fighting capability into the next century,
we'll need innovative and aggressive technical leaders toc
get us there. Telecommunications will become mcre and more

| - of an important strategic weapcn i1n the "next 17 seconds.”
We need good strategic telecommunicaticns leaders to gst us
there. The old way of doing business wan’ t dc 1t. A new
approach af ready, fire, aim will.

Sure, this approach is not for the faint hearted or the

no—-rick takers, but neither is war.
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i EPILOGUE

. BACK FROM THE FUTUKE

. After finishing this, I went out to celebrate at the

M
lacal pub. There, I ran i1into a rather strangely attired
young man. He told me that he was a captain in the Air

Force who accidentally ended up here, and that he was from
the year 2007. He was a test pilot participating 1n a
special flight test of a new fighter that somehow passed him
through a time warp back to our present. 1 found him
fascinating to talk with, and before he left for what 1
assume was the future, 1 did get him to tell me the a few
things about what happened between now and the year 2007,

He tol. me about a prolonged, great world crisis that
started 1n 1991. The situati1on was serious, and the US
learned quickly how to 1nnovate and get ready for what was
e:xpected to be an all-out war. My frustration was that he
refused to tell me what really happened, or the outcome. He

did tell me the crisis lasted over 32 months, and that tho

entire United States ended up mobilized for war.

I asted him what we had learned about telecommunications

si1nce the present time. His answer: "We learned a lot very
quictktly, suddenly realizing that our combat networbing and
caommunications weren't current with the commercial

technologier. avarlable 1n 19910 My mind wandered tao
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technology of the telegraph to fight the Civil War.

Some things that I remember him telling me were smaz:ng
capabilitiecs most of us never e:pected to cs=e become rezlity
in our lifetimes. Jumping to the future as 1f 1t were the
present, he told me...

"Fiber is on the battlefield., everywhere. Innovat:i:ve
pecple develeoped a capability to deploy fiber optic
battlefield communications links by using the technologiecs
af lacer-—guided weapcons. The users just laser designate the
laydown point, and then the sender fires otf the fibter reel
in a missile toward the laser designated target. If a fiber
li1nk gets damaged. we merely "shoot another one” fraom one
end of the link to the other.

"We have a capability that broadcacsts wireless digital
burst communications 1n the combat area. Everyecne in ccmbat
can tallt to anyone all over the battlefield. All battle
elanonts were linked via data terminals. It became pcocs=zsi1Lle
for cmart weagpone systems to get target intormation directly
trom others on the battle area over digital radio. All the
person had to do cnce the target was acquired 1s verify the
loct —on and fire. The weapon does th= rest of the aiming
as 1t moves toward the target while the combat troop fires
ond forgets, "

“Command posts and battlefield headquarters have a mix
af  digital wireles. and fiber networbing. They are netted

tGog tar by digirtal local and wide arean networts i the

167/

-




B Aa? an® ahat et Bat 08 Bd 200 i Al Sud Bt et et Bel Sk el AR AR At s b Sasalia ks o Ul abe ald abh AR SFE AA BRI SRS S S e _T
™ - e - . . . N

SHY. Redundant terrestrial and scstellite communicaticns
provide the alternate means of information transter and
sharing."

"The intelligence sources provide intelligence procucts
directly to the combat element=z —— the fighters, tanhks,
zhips via the ccmbat digital wireless network=. And the
information is not textual, it is visual in the form of
graphics and pictures.”

"We finally learned that there is no magic to the ZEOO-
2000 kilchertz bandwidth for voice communicatione channels.
Once we got digitized voice as the norm, it became eacsy to

move 1t around within a software—-defined network where

capacities could easily be expanded and contracted as the

needs and camnbat realities dictated. But at no time are
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people totally aut of the loop., they just might be degraded

T
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for a minute or two at the maost.”
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"On the battlefield of 2007, we don't distinguish among

4

the radio, the telephone, and the caomputer. Those
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individual devices became obsolete around the turn of the
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century, a result of continued circuit miniaturization and

re

A ' . - .
}- the emergence of digital radio. Evervyone carries their own

f; shirtpocket-sized personal communications device that .
S

o communicates with the network via encrypted digital wireless

Y
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techniques.
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"Satellites in orbit now act as switches in space.

“viorableo in-orbit spot beam technology directs
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communications capacities where they're needed in real tima.
Those same satellites link the airborne command pests via
high capacity laser communications."

“"The warld i1s now a global network. Everyone coming to
the war merely plugs intc this network. If it 1 not
available, we create 1t."

" Everycne in the military, regardless of rank, has a
personal electronic mail account. Anyone can talk to anyone
or ask qguestians or share knowledge. The paper mill, as you
know it today, is gone ~— replaced by electrons.
Disfunctional layers in our organizations went away over
time —-— replaced by smart netwaorking of people and work
groups.’

At that point, I excused myself to visit the mens room.
Upon my return, the "Captain of the Future" was nowhere to
be found. I drank the last few sips of my beer and left,
st1ll wondering ... was there maore? I guess we’ll find out

s00n.
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FREE TELECOMMUNICATI!ONS PERIODICALS

FEDERAL COMPUTER WEEK
P.0O. Box 602
Winchester, MA 01890

INFOSYSTEMS

Hitchcock Publishing Co.
P.0. Box 3007

Wheaton, IL 60189

NETWORK WORLD

(Wweekly for leading users of
Communications Products and
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APPENDIX 2

READY, FIRE, AIM CHECKLIST

FOR TELECOMMUNICATIONS ORGANIZATIONS

KEADY

T VY XX Y X AT KR a TRTATT ‘-‘f

What is our vision of the future?

e ]

How long will 1t take to get there?

Who in the organization needs to be involved?

What are the organizational and cultural implications?

What is the "bottom line” mission? How can we do it better?
What are the risks of any change?

What are the risks of not changing?

What do we need for combat?

Who are the users? Are they iﬂvolved?

Are there commercial standards establ ished? if not why
nat?

Should we push for standards?

Have we chosen a "vendor unique" standard? If so, why?
wWwhat targets can we shoot at early”?

Are the users committed to ecarly target shooting?

Are the users more committed to action than the your
telecommunications organization?

Are the users ready to "do 1t themselves”™? If so why?
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What are small targets we can shoot at quickly to get
smarter on the overall vision?

What small capability we can attain now?

Where are the slack dollars we can use in small amounts to
get smart gquickly?

What are the risks of this early action?

Are the users involved in this early firing? If not, why?
Are the users or customers committed to action?

Are the users requirements established? Changing? Or,
should they be expected to change as a result of early
firing?

What are the organizational forces that will affect early
firing at targets?

How many targets should we fire at early?

How can industry help us? What prototype equipment can we
evaluate early?

Is industry willing to fire early at targets along with us?
Is the contracting officer involved in this early firing”
Are there leszons learned from other target shooting and

aiming that we should apply? t.e. Shoot more targets, or
or forget some others.

Are we headed toward the vision?
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What are we learning as we shoot small targets early?

Are there some bigger targets we should change the airm
towara?

How often should we aim?
What are the organizational aiming forces? Are they helping
hit the target? If not, why not, and what can be done about

it?

Are there targets that we should stop aiming at and "let the
weapon go on"?

How would we adapt for combat? Wwhy aren’t we daoing it that
way 1n peacetime?

How far can we deviate from the target and still "kill" 1t?

Are there other targets we should fire at as a result of
other targets hit?

Are the users committed and aiming along with the
telecommunications organization?

Is the telecommunications organization aiming along with the
users?

Is there strategic training that is needed?
Is industry aiming along with you?
Are there standards thet we should be aiming toward?

Are there technology breakthroughs that make "hitting the
target" not worthwhile anymore?

Are there technology breakthroughs that necessitate "bitiing
more targets" to get smarter earlier?

What will we learn after we hit this target?
What did we learn after we hit the last target?

Are we evolving toward the overall vision?
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